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Jno. S. Wise 


The reappearance in this country of 
Sir William Thompson, hale and hearty, 
and vigorous in intellect, is not only a 
source of gratification to the scientific 
world, but has started a flood of remi- 
niscences in the minds of people old 
enough to remember the great electrical 
events which occurred between 1855 and 
1870. Sir William Thompson’s vigor- 
ous condition is all the more surprising 
because when this writer Wis in Eng- 
land nine years ago, engaged in an im- 
portant electrical controversy, the vener- 
able physicist was reported to be infirm 
in health and failing in intellect. It 
would seem, from his recent appearance 
and utterances, that he has taken a new 
lease on life. Every one familiar with 
his eminent contributions to science has 
rejoiced at the feeling that he is still ul 
us and of us. 

It is indeed hard to realize that this 
venerable man is the same who figured so 
largely in the days. of Steinheil and 
Morse, Cyrus W. Field, Matthew F. 
Maury, and the great coterie of scientific 
men and financiers, now dead and gone, 
who stood so prominently in the public 
eye fifty years ago. 

It is forty-five years since the illus- 
trated papers of New York were filled 
with pictures of the Niagara landing 
the first trans-Atlantic cable in Valencia 
Bay, ‘and portraits of the actors and pro- 
moters in thesoreat elerptise.A year 
later, after the first failure, the Atlantic 


Sir William Thompson, 


Lord Kelvin 
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cable became once more the subject of 


216709 


international interest, when the Agamem- 
non and Niagara met in mid-ocean, each 
bearing half the cable, and after splicing 
the two ends together started, the one 
for Newfoundland, the other for Ireland. 

England and America watched every 
step with intense interest and curiosity. 
The successive breakings of the cable 
were reported and excited, on the one 
hand, deep regret, while on the other 
hand, the doubting Thomases wagged 
their heads and repeated the inevitable 
“T told you so.” 

After many failures the Niagaria land- 
ed her-endhot the cable in /Erinity sBay, 
Newfoundland, August 4, 1858, and the 
Agamemnon landed the Irish end of the 
cable August 5, upon Valencia Island. 
Both nations celebrated the event with 
great rejoicing; Queen Victoria wired 
her congratulations to President Buch- 
anan August 16th, and he replied. The 
daily press and illustrated papers chron- 
icled every detail of. the great event; the 
pulpits resounded with the lessons taught 
by this girdling of the globe, and many 
poems, mostly very bad, burst forth. In 
September public services were held in 
Trinity church, and a great ovation was 
given to Mr. Cyrus W. Field, the hero 
of the hour, at the Crystal Palace. 

Sir William Thompson supervised the 
laying of the cable, furnished the deli- 
cate mechanism which made it possible 
to read the messages, and shared the 


honors with Mr. Field. In the midst of 
- 
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Wise: Lorp KELVIN 

these rejoicings something snapped, and 
the great Atlantic cable ceased to work. 
We all know that nothing succeeds 
like success. We equally well know 
that no failure is counted a success. Mr. 
Field, for the time being, was regarded 
by the great public as a bursted bubble; 
Sir William Thompson as a dreamer; 
the Atlantic cable as a demonstrated fail- 
ure. Cynics even went so far as to hint 
that the whole thing was ‘a hoax perpe- 
trated by: its promoters for purposes of 
speculation. 

The writer wag then a boy of twelve. 
Somebody gave my father a section of 
that Atlantic cable, and it was treasured 
as a curiosity. Then came our great 
American war, when the effort to bind 
our nation together with hooks of steel 
supplanted any thought of uniting it with 
England by cables.. Not one man in a 
million was thinking of Atlantic cables, 
but Cyrus W. Field toiled on. It was 
idle to expect American ‘assistance at 
that time, so he turned his attention to 


England, and in 1864 succeeded in inter-,, 


esting with him Sir Thomas, afterwards 
Lord Brassey, and others, in conjunction 
with whom he raised the necessary cap- 
ital, formed a company and undertook 
to manufacture and lay a new cable. 
Profiting by experiments in the Medi- 
terranean and Red Seas, the new com- 
pany manufactured a much heavier ca- 
ble, and the ship for its purposes was at 
hand. It was the leviathan Great East- 
ern. What American boy, who lived in 
the fifties, can fail to remember the Great 
Eastern? Forty-two years ‘ago she an- 
chored in Hampton Roads, the marvel 
of the seas. Beside her the coastwise 
steamers and even the trans-Atlantic ves- 
sels looked like playthings; the topmasts 
of the pungies and sloops and schooners 
that swarmed about her rose little above 
her bulwarks. Her coming and her going 
were the great maritime events of the 
day; yet, while she did mark a distinct 


5 
era in naval architecture, she herself 
proved a most unprofitable investment 
for her builders. We need not enter into 
the details of that. Suffice it to say that 
in 1865 she was purchased and fitted out 
for the next attempt to lay the Atlantic 
cable. In her immense hull 2,300 miies 
of cable were stored, and her decks were 
fitted with the paying-out gear. Distin- 
guished sailors, all of whom were after- 
wards knighted for their service, com- 
manded and navigated her, and Profes- 
sor William Thompson was one of the 
electricians representing the Atlantic 
Telegraph Company. The press was 
represented by the great newspaper cor- 
respondent Russell, the ship’s crew num- 
bered 500, and her cargo, in its number 
and variety, resembled that of Noah’s 
Ark. She started on her voyage July 23, - 
1865. On July 31 the cable snapped, 
when she had paid out nearly 1,100 miles, 
and the Great Eastern steamed back to 
England to record another failure. 

Cyrus W. Field issued another pros- 
pectus, formed another company with a 
capital of £600,000, and the Great East- 
erm on July 7, 1866, once more started 
from Valencia to lay the cable. Profes- 
sor Thompson was on board. ‘The vessel 
started on Friday, and on Friday, July 
27, entered Trinity Bay, Newfoundland, 
and at 9 o'clock the following day re- 


ceived a message from England, an- 


nouncing that the treaty of peace had 
been signed between Prussia and Austria. 
The next day the shore-end was landed, 
and the old congratulations were re- 
newed, and from that time until this we 
have had an Atlantic cable. August 9 
the Great Eastern put to sea again to 
grapple the lost cable of 1865, and with 
her change of luck succeeded in finding 
it in 2,000 fathoms of water, nooked and 
raised it to the surface; spliced it to the 
fresh cable in her hold and completed 
it to Heart’s Content, Newfoundiand, by 
September 7. 


For his services in connection with 
this cable, Sir William Thompson was 
knighted. He it was who invented the 
mirror instrument and siphon-recorder 
used in connection with these cables. 
They are marvels of ingenuity as well as 
efficiency, and were devised as substitutes 
for old mechanisms, which were found 
utterly inefficient for use upon a cable of 
that length subjected to the peculiar in- 
ductive influences of the sea. It is no 
part of this article to describe them, even 
if the writer felt competent to do so. 
They are but two of many such inven- 
tions which have made this man illustri- 
ous. It is not saying too much of him 
to declare that he has done more for the 
mariner; more for the submarine tele- 
graph; more, in fact, in the whole field of 
electrical science than any other man who 
ever lived. To-day he stands alone, not 
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only alone in eminence, but alone as the 
sole survivor of all the great and active 
men who were associated with him in this 
greatest of enterprises. The hearts that 
beat, the brains that throbbed about 


‘him in the days of his activity are at 


rest. Even the ship that bore his great- 
est enterprise has been broken up and 
distributed. The queen that knighted 
him has passed away after the longest 
reign of any English sovereign. Other 
men, other manners, other methods have 
sprung up about him. He still is spared 
to us, and not the least of the marvels 
connected with his name is that he adapts 
himself to changed conditions, still la- 
bors, abandons old mistakes, sees the 
merits of advanced science, utilizes the 
discoveries of the present, and lives in 
the to-day without wasting or sacrificing 
it to the memories of yesterday. 
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California's Power Transmission Lines 


By ArtTHUR STANLEY RIGGS 


Out in the dim and storied hills of the 
cold, grey Sierras, the mountains that no 
man can know thoroughly, and where 
the screech of the eagle rings through the 
misty passes and chasms, lies one of the 
greatest results achieved by modern en- 
gineering skill. When California was 
created, presumably last and most beauti- 
ful of our states, she was granted a mildly 
beneficent climate and dashing mountain 
streams to make up*for her other defi- 
ciencies. When the middle states, with 


came by circumstance and stern necessity 
deeds and accomplishments impossible, 
and frequently well-nigh incredible, to 
the city colonial. It is primarily to the sur- 
veys of Captains Lewis and Clark, in the 
Oregon-California region, in 1805-1806, 
that we owe the state of to-day, with its 
marvelous power-transmission lines, the 
longest in existence. After the Lewis 
and Clark expedition, came the no less 
famous Fremont, and after him was Hay- 
den. And these three incursions into the 


Outflow at Light Load. The Stream Sometimes Shoots Across the Cafion; It Does Not Strike the Buckets and Is 
Uncontrolled. 


their subterranean riches of coal, came 
into being and took shape, the utilitarian 
balance was well preserved. But though 
the middle states are passing rich under- 
ground, they are not ideal homes, and 
long after the anthracite and bituminous 
riches of such communities have been 
mined to the last pennyworth, California 
will still be in the heyday of her per- 
petual youth. 

The history of the state has been, and 
is still remarkable, and from an historical 
standpoint, the frontier of a nation is its 
most vulnerable point, the one which calls 
out to the full all the daring, skill and 
true courage of the pioneer. To him 


hither unknown wilderness, opened up 
the entire mountain system and slope of 
the Pacific coast. — 

So rapidly are we using up our stock 
of coal and similar fuels, that an authori- 
ty on the fuel supply, with particular ref- 
erence to the supply for vast industrial 
undertakings, recently prophesied its fail- 
ure within the next hundred and fifty 
years, perhaps sooner. A century and a 
half perhaps seem a long time, too long 
a time, and too tar ahead to cause us any 
great amount of worry, for by that time 
surely we will be gone. But the nation 
will continue, and when there is no more 
underground fuel waiting the drill and 
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the shovel of the digger—what then? 
Other power will be needed, and it seems 
as if the successful solution of the prob- 
lem has been reached in the construction 
and operation of the great generating 
stations and transmission lines out on the 
western slope of the Sierra Ne- 


THE EH LECTRICATALAGES 


prehensive plan by a public lighting com- 
pany. This was in San Francisco. Later 
on, in the same city, a ten thousand 
volt constant current motor circuit was 
installed, and also a transmission system, 
which was put into service in the nearby 


vada mountains, in the golden 
land of the setting sun. 

Power plants and lines, in or- 
der to be successful in the truest 
sense, must be able to exert their 
maximum efficiency at any time. 
Such a system must, on demand, 
throw itself into the breach and 
do the work, without any senti- 
mental nonsense of pleas of un- 
preparedness or overload. No 
answers of “‘line 
is busy now” are 
accepted Ihre 
peak of the load 
comes—and the 
current does the 
rest, no matter 
how hard the 
load pushes. A 
marked tang of 
romance and 
~derringdo” has 
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twentieth centu- 
ry achievement 
ofinstalling 
what were oth- 


OF LONG DISTANCE ELECTRIC TRANSMISSION 
IN CALIFORNIA 

|STANDARD ELECTRIC CO’S LINES 

BAY COUNTIES POWER CO’S LINES emmmx= 


Railroads peepee 
SCALE OF miLES 


> ,%,, 


o tO 20 
Copyright 1901, b, Stanley Elect 
LILLIGRIDGE, N.¥s 25.212 Ei 


ric K 


Miz. Co. = 
ttsfield| Mass, == 


THE = —— 
S.K.C. SYSTEM ie 


Wocdisna $ 


. 4:2 San Ramon - es fi 
‘ 2 ‘ 
sd 


\ 


rout 

fy 3). H 
Nae al 
top Livermore js 


erwise merely 
prosaic and un- 
interesting sets of generating apparatus, 
turbines, flumes, pole-lines, and_ wires, 
thus becomes a mystic matter of the keen- 
est interest, because of its associations 
and the memories it recalls. It was 
also of more than the ordinary inter- 
est because of the fact that California 
saw the first intelligent effort made 
to illuminate a large city on. a com- 


Map of the Standard Electric and Bay Counties Power Companies’ Lines 


mines... The system was, of course, un- 
successful, but its failure was due to 
faulty design and manufacture. That the 
problem the electrical pioneers attempted 
to solve prohibited failure by the very 
largeness and importance of its nature, © 
is best shown by the fact that to-day, 
with perfected apparatus and fuller facili- 


ties, two transmission lines are now work- 
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ing over distances hitherto considered in- 
superable. Later attempts than the one 
just mentioned met with better success ; 
a long distance, single-phase line was in- 


The Colgate Flume., Grade 9 feet per Mile. 


by 6 ft. 

stailed in Bodie, and an alternate current 
lighting plant at Pomona. Redlands had 
the first successful working plant of the 
multiphase type, and it is perhaps large- 
ly to the irrigation experi- 
ment that the present pro- 
gressive stage of the busi- 
ness is to be credited. 

Until within a very short 
time the limitations to the 
possibilities of California 
power - transmission lines 
were practically prohibitive, 
for there seemed to be small 
Visewtor te cluitrent, except in 
the mines within the radius 
prophesied by Dr. Louis 
Duncan, in 1896, before the 
American Institute of Elecs 
trical Engineers, when in de- 
livering his presidential ad-* _ 
dress on inauguration, he said: “If we 
consider the records of the present trans- 
mission plants, we can safely say that it 
would not be going out of the safe limit 


Interior Dimensions: 8 ft. 6in. 
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of development to transmit at least fifty 


miles at a potential of twenty thousand 


volts.’ But whiat a difference to-day! 
The limitations of six years ago have 
vanished into thin air. Cost 
and loss which then were 
considered too great to make 
it possible, to say nothing of 
practical, to send current to 
great distances, have been 
worked out in so satisfactory 
a manner that the present ra- 
dius of regular every day 
commercial transmission has 
increased to two hundred 
and twenty miles. 

When the plant at Niagara 
was opened, a circle with a 
fifty-mile radius did not 
mean much to Buffalo, but 
now the radius has been 
more than quadrupled in 
California, and the pressure tripled, the 
present potential being 60,000. volts. 
Though Niagara could undoubtedly 
transmit as far as the western lines, the 


Lake Francis Dam. Dirt Filling Is Washed into the Dam by a Pipe on 


Falsework Above. 


local conditions are strikingly different, 
and the larger portion of her energy is 
utilized at her own doors, while there 
seems to be a steadily growing tendency 


IO 


toward the upbuilding of a great and 


powerful manufacturing city at the won- 


Leaning Tower ofthe Carquinez Span. 


derful falls. It is an interesting and in- 
determinate question whether Buffalo 
will absorb Niagara or Niagara Buffalo. 

Several rather notable installations of 
this general character have been put in 
operation at scattered points along the 
Pacific slope within the last few years, 
notable among them being the one at the 
beautiful Snoqualmie Falls, high in the 
picturesque and rocky fastnesses of the 
Cascade mountains. The little town 
subjacent to the power station, with its 
bright lights and varied life, the whole 
set in the shimmering, glittering frame- 
work of the noisy river, makes a brave 
show, but something seems lacking. On 
the very bottom of the rock over which 
the Snoqualmie river tumbles, two hun- 
dred feet below the surface, rest the six 
1,500-kilowatt generators in a roomy, 
whitewashed cave blasted out of the solid 
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mountain side. This machine-room is 
reached by an elevator. The reasons for 
this seemingly freakish location are very 
simple, when understood. The spray 
from the falls made a station at their 
foot impossible, and to go further down 
the stream would have required a loca- 
tion where a costly canal would have 
been a necessity. So the cavern was hol- 
lowed out of the solid rock as being the 
least expensive and most satisfactory, and 
there, where the sunlight has never pene- 
trated, work the machines which have 
helped make the state notable in the an- 
nals of electrical engineermg. 

It will be remembered by those who 
followed the matter in the beginning, that 
the Snoqualmie system claims to have 
been the first to employ aluminum wires 
for transmission purposes. This claim is 
disputed by the Standard Electric Com- 
pany, for though the lines were built at 
the same time, the latter organization’s 
were first in actual use. In his descrip- 
tion of the Snoqualmie plant Dr. F. A. C. 
Perrine said in his recent lecture before 


Redwood City Substation and River Crossing. 


the New York Electrical Society : “Power 
is transmitted at sixty cycles to the cities 
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of Tacoma and Seattle, where lights and 
railways are operated. In Seattle rotary 
transformers are used for the conver- 
sion, but in Tacoma motor-generator 
sets are employed, and regulation ob- 
tained by a combination of synchro- 
nous and induction motors. Much 
of the complaint and criticism of this 
plant seems to have been due to the ap- 
parent fact that there is little harmony be- 
tween the seller and the largest users of 
power, and both the large companies at 
Seattle and at Tacoma are at present in- 
stalling some steam in spite of the fact 
that at no other point on the coast is pow- 
er sold at a lower rate, and that the diffi- 
culties with regulation and general serv- 
ice from the plant are largely chargeable 


II 


service. Indeed, it is remarkable and in- 
teresting to hear the engineer whose days 
have been made full and whose nights 
have been made sleepless by this complex 
plant, declare that from his experience 
the best plant is one of independent gen- 
erators and motors, and to hear him 
speak of machines with high inductance 
and almost no regulation to mention, as 
being in all respects the best adapted to 
continuous service, while to one familiar 
with more modern plants there is noth- 
ing so remarkable about the installation 
as the energy of this man who keeps it 
all running and giving satisfactory serv- 
ice: 

“As we move southward into Califor- 
nia, the power plants begin to multiply, 


A 120,000-Volt Arc Between Needle-Points of the Spark-Gap in Testing-Room at Electra. 


to the attitude of the users of the power 
themselves. 

“As regards the plant itself, one feels 
compelled to admire the boldness and 
audacity of the scheme. 

“Of course, as one descends on the ele- 
vator into the cavern below the falls, the 
fear of something new and untried over- 
comes him, and the strangeness of the 
plan warps his judgment, but let me as- 
sure you that there is much more to ad- 
mire and much less to criticise about this 
remarkable plant than is commonly as- 
sumed by those who have not seen it. 

“The original transformer equipment 
consists of banks of small units, and in 
spite of the complexity of the system as 
a whole, the original equipment is still in 


and connected with every one is some- 
thing, generally, much of interest. Many 
have historical importance, though most 
have long ceased to attract particular at- 
tention. The traveler in the mountains 
finds, far away from any appearance of 
civilization, a well-kept canal, or ditch, 
as these pioneer engineers would call it, 
and following it for a few miles, a low, 
constant, not unmusical note reaches his 
ear, and he knows that beneath his feet 
along the river bank lies one of those 
power plants, ceaselessly generating cur- 
rent to be used in the neighboring mines 
or the distant cities. Throughout the 
centre of the state a constant type of 
plant prevails, and it will be of more in- 
terest to confine our attention to two most 
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remarkable recent plants than to attempt 
to mention the many. The type of plant 
to which we refer is that of one supplied 
with water in a ditch varying from five 
to fifty miles in length, producing, by its 
combination with the rapids along the 
river, a head of from 300 to 1,500 feet, 
which is utilized with impulse wheels run- 
ning at a high speed and direct connected 
to generators. These feed step-up trans- 
formers. and the high-voltage current is 
transmitted for use over distances of 
from five to 200 miles and more.” 

The two companies in California, the 
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river, at the spot where the historic old 
Missouri trail crosses it. Something over 
seven miles up stream the water is im- 
pounded and let from dam to power- 
house in a wooden flume which is 
watched day and night by a corps of 
lynx-eyed inspectors, much in the same 
way that railroad companies look after 
the conditions of their respective road- 
beds and bridges.. Eight million feet of 
the soundest possible red spruce, pine, 
and cedar were required to build this 
flume, the timber being hauled up a tram- 
way nearly a mile in length—1,275, feet, 


An Anglein One of the High Tension Lines. 


Bay Counties Power and the Standard 
Electric, are allied and they have sev- 
eral sources of energy to draw on, but of 
all the plants now in operation the one at 
Colgate is the one with which we are 
most intimately concerned, in that its de- 
velopment has been the most notable on 
account of the great difficulties encoun- 
tered in its construction and the long 
range of its current-supplying network 
of transmission lines. 

The Colgate installation is situated on 
the northern bank of the North Yuba 


to be exact. This tramway was built es- 
pecially for the purpose, and ascends the 
long hill in a startling manner. The 
flume has the enormous delivering capa- 
city of rather more than 23,000 cubic 
feet per minute, pouring the water into 
the large reservoir on the top of the hill, 
at the foot of which the power-house is 
located; more than 700 feet below. It 
will be seen, therefore, that the water has 
a tremendous head on it when it finally 
crashes into the turbines, almost four 
times as far below the water level as the 
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Niagara turbines. The whole secret of 
the success of this and of similar plants 
like the one at San Joaquin (which has a 
1,400-foot head), lies in the thoroughly 
Californian practice of using a compara- 
tively small stream of water with great 
head, and thereby getting fully as much 
power out of it as from a larger stream 
with a small head. 

The power-house, built to permit of en- 
largements as required, contains seven 
units in all, with an aggregate of 15,000 
horsepower in 3,000 h. p. generators 
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current, at low pressure, is used mainly 
for city service and local distribution, as 
it is safer and easier to handle than the 
high pressure alternating. 

After leaving the generators in the 
Colgate power-house at 2,400 volts the 
current goes through the step-up trans- 
formers and comes out with a two per 
cent. loss at a potential of from forty to 
sixty thousand volts, and occasionally, 
during very bad weather, at even 80,000. 
It is stepped down again, on reaching its 
destination, to the potential required 


The 120,000-Volt Are Just Before Rupturing. 


and four of 1,500 h. p. each. Perhaps 
the most noticeable of the machines, 
because of their being of the latest de- 
sign, are the great Stanley generators, 
which are of the three-phase type. Long 
experiment has proven the greater 
utility of the alternating over the direct 
current, and, therefore, all the long dis- 
tance transmission lines are equipped 
with polyphase alternating current ma- 
chines, the high potential enabling the 
current to be sent to great distances with 
comparatively trifling loss. The direct 


for the local service, which varies all the 
way from I10 to 5 volts. 

Losses are an important feature of any 
transmission system, and one on which 
the efficiency of the line very largely de- 
pends. Working a line with such tre- 
mendous pressures as are here employed 
the losses are comparatively insignificant. 
In other words, 1,000 actual horsepower 
sent from the power-house at Colgate 
two hundred and twenty miles, to San 
Francisco, should and really does lose 
only about one hundred and fifty horse- 
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power in transmission, netting seven 
hundred and fifty horsepower at the re- 
ceiving station. Mr. T. Commerford 
Martin estimates the losses in current as 
follows: In the generators, six per cent. ; 
step-up transformers, two; regulation 
and line losses, fifteen ; and two per cent. 
again in the step-down transformers, 
thus making a total of about twenty-five 
per cent. Further interesting statistics 


appear in the report of the company, as is 
shown by the following financial table: 
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made. In October, 1901, the assets of 
the company were $56,339,442.04. First 
and second mortgage bonds have been 
issued, and on these the interest amounts 
tO"$0)375 per month for the first, and 
$3,750 per month for the second. While 
considering the purely financial aspect of 
the company, it is of interest to note that 
the company has contracts for supplying 
additional customers with the power, the 
value of these contracts being about $15,- 
000 per month. With a net cost for oper- 


Interior of Klectra Station. Machines Placed Diagonally to Lessen Angle in Pipes Bringing Water at 1,500 foot Head. 


IQOLI Gross Expenses Net Profits. 
sala Receipts 

Ago nillncmin yasee $13,913.21 $4.466.35 $ 9,446.00 
ER romccol od 16.195-76 4,590.86 11,604.90 
IVE re yescters s 18,219.78 4,217.11 14,002.67 
Why Geese woe 20,903.46 6,674.15 14,229.31 
AUTOS es rates 24,185.70 6,033.51 18,152.19 
Septem betas ar 25,463.52 6,864,59 18,598.93 


Other figures show that the cost of the 
completed property of the Bay Counties 
Power Company was considerably great- 
er than was expected at first, but as the 
demand for power, and the consequently 
increased earnings of the concern were 
also in excess of the estimates, the com- 
pany was satisfied with the showing 


ating expense and maintenance of ap- 
proximately $9,000 a month it is evident 
that the company’s gross earning capacity 
of $50,000 a month, which should very 
shortly be fully taken up, will make the 
proposition a handsome dividend-payer. 

In a development of this character it 
is almost impossible to get at exactly the 
cost per horsepower of plant installed, 
and it may be said that so far as the 
hydraulic and electric installation is 
concerned, no accurate estimate of the 


cost can be given for the total 
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At Left a Transformer being Loaded into Mountain-Wagon ; Cut at Right Shows Outfit Starting. ° 


horsepower, including land, water-rights, 
buildings, machines and accessories com- 
plete for operation. The pole-lines, be- 
cause of some of the very expensive en- 
gineering features connected therewith, 
can be roughly estimated at approximate- 
Iya520,000 per mile... suchidata as can. be 
given regarding the Colgate line shows 
that the wire used varies from three-quar- 
ter-inch diameter down to number one 
B. & S. The line loss between extreme 
points of production averages about 12 
per Cent, 1ge-,-C 7 heloss: 

No accurate statement regarding the 
division of power between the consumers 
is available on account of the number of 
kinds carried by the company, and the 
various undertakings in which the con- 
sumers are engaged. 

Returning again to the mechanical fea- 
tures, it may be said that the construction 
of the Colgate plant and the founding of 
the Bay Counties Power Company was 
an achievement rather than a growth. 
About thirty years ago the Blue Lakes 
Water Company was founded to furnish 
water power to the mines in Amador 
county, and a ditch system over eighty 
miles long was constructed. By degrees 
the value of the property fell away and 
only a small profit was received from it 
as hydraulic mining declined in that vi- 
cinity. Then came Prince Andre Pon- 
latowski, the real father of this great 
baby, and took up both the profitable and 
unprofitable mining concerns and built 
an electric plant on the Mokelumne river, 
distributing power to his new mines and 
thereby cheapening the cost of operation. 


As the values of his enterprises in Cali- 
fornia extended themselves, he in turn 
extended the electrical lines, ‘and the 
present advanced state of transmission is 
largely due to his efforts. 

The flume which conveys the water to 
the power-house has a watershed five 
hundred and thirty-two miles in area to 
draw from, and is seven feet wide and 
six feet deep for a large jpanpven eis 
length. From the flume itself the water 
drops from the power-house through five 
separate steel and iron pipes thirty inches 
in diameter, and after passing through 
the gate-valves impinges upon the tur- 
bine wheels, which are driven at high 
speed and direct-connected to the gen- 
erators. Perhaps the most spectacular 
part of the plant, to say nothing of the 
one involving the most difficult engineer- 
ing feat, is the famous Carquinez span 
where the cables cross the Carquinez 
Strait two hundred feet above the water. 
This span is four thousand four hundred 
and eighty feet in length, or about three 
times the length of the Brooklyn Bridge, 
and the steel towers which carry the 
shore-ends of the cable are not only won- 
derful when viewed from the engineering 
standpoint but are also beautiful pieces of 
lattice work. The cables themselves are 
four in number and are made of stranded 
plow steel. 

Insulators of the Locke type are used 
on the poles. The company experi- 
mented for some time to try just what 
effect rain would have upon them. ‘The 
result of the experiments was that the in- 
sulators permitted the water to run off 
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RiIGcs.: 


Overhead Cableway Across Yuba River. 


the top in a steady stream at no voltage, 
while at a pressure of 40,000 volts the 
water was so electrified as to be sprayed 
off at an angle of about ten degrees. One 
of the transmission lines is built of alumi- 


Flume Tender’s Cabin on the 
Colgate Flume 
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tentacles of an octopus in all directions 
all the way from the power-house to 
Stockton, 218 miles distant, San Jose and 


Red Wood City, respectively, 198 and 


200 miles distant. 

Considering what has been done by the 
labor of the engineers and financiers who 
backed them, to put the plant into suc- 
cessful execution, it is but meagre credit 
to mention their names in connection with 
the great work they carried to such a suc- 
cessful conclusion. Beside Prince Andre 
Poniatowski, Messrs. John Martin, W. 
Rageckhant; Ri He Sterling =C.O.) Poole, 
and J. F. Kelley are deserving of all the 


Spillway or Overflow Drain 
from the Colgate Flume 


Central Picture Shows Point on Colgate Flume Known as Cape Horn. 


num and measures barely one-quarter of 
an inch in diameter, having a total length 
of sixty-one miles, running from the pow- 
er-house at 40,000 volts, and another line 
similar to it goes in a northwesterly di- 
rection for thirty miles to Oroville, where 
power is delivered to two sub-stations, 
which in turn supply energy for the gold 
dredges of the Feather river district. 
Passing from the plant at Colgate the 
ones at Electra and other points may be 
described in very similar terms, but of 
them all the Colgate plant is the most im- 
portant, both on account of the difficulty 
of its construction and the great amount 
of power it supplies. As has been seen, 
Colgate is the largest distributing center, 
and from it the wires branch out like the 


credit that can possibly accrue to men of 
nerve, brain and consummate skill. 


Concrete Anchorage Piers for the Water Pipes. 
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Processes of Combustion 


By PauL)| #ScHLicnT 


Processes of combustion may be divid- 
ed roughly into three general classes, viz: 

Those in which atmospheric air is sup- 
plied to the fuel, cold; 

Those in which there is an auxiliary 
supply of hot air: 

Those in which all the air for combus- 
tion is furnished hot. 

Cold air processes may be divided into 
those in which the air is supplied 

(a) Upward through the grate-bars 
and the fuel; 

(b) Downward through the fuel rest- 
ing on hollow grate-bars, which contain 
water connected with the boiler; 

(c) Mixed with pulverized coal and 
injected into a furnace which is without 
grate-bars; 

(d) Mixed with oil-vapor and steam, 
or finely divided particles of oil and 
steam; 

(e) Mixed with a gas. 

Auxiliary hot air processes may be 
divided into those in which the air is sup- 
plied to the tuels 

(a) Heated by contact with hot sur- 
faces of brick or metal, heated within the 
sphere of useful work; 

(b) By contact with metal or brick 
surfaces outside the sphere of useful 
work; 

(c) By contact with the products of 
combustion themselves, in which the air 
moves in an opposite direction to the 
movement of such products in the same 
channel. 

Cold air supplied upward through the 
grate-bars and fuel, has the disadvantage, 
with ordinary hand-stoking, of permit- 
ting a large excess of cold air to pass 
through the bed of fuel, lowering the 
temperature of the furnace, cooling the 
heating surfaces of the boiler, and re- 


ducing the chimney temperatures. The 
writer has known instances where such 
low temperatures as 375° to 400° Fahr. 
have been pointed out by engineers of 
high standing as evidences of great effi- 
ciency, the engineers entirely overlook- 
ing the fact that one hundred to two hun- 
dred per cent excess of air had anything 
to do with the matter. In fact, the writer 
had this cited by an eminent engineer 
superintendent of a plant having fifty- 
two boilers with an enormous chimney, 
as an indication of economy, although 
the refuse with George’s Creek coal was 


‘ more than twelve per cent. 


As George’s Creek coal does not aver- 
age more than about four per cent of 
ash, the item of ash refuse tells the story 
of excessive air supply producing this 
result. Tests afterwards made showed 
that he was losing at least fifteen per 
cent by such excess. 

The supply of excess quantities of air 
upward through the bed of fuel, permits 
the escape of free hydrogen, which exists 
in all fuels. When a mechanical-stoker 
is used and a thin bed of fuel is carried 
on the grate, similar but not quite such 
pronounced results are obtained, besides 
which there is a reduction of the capacity 
of the boiler. 

When cold air is fed downward 
through the bed of fuel resting on a 
water-grate, and passing over a thin 
bed of fuel, on a second grate below it, 
although the capacity of the boiler is in- 
creased and smoke prevented, the exces- 
sive heat from the open feed-door into the 
boiler-room, and the impracticability of 
cleaning the tubes of the water-grate 
makes this system in practice fall short 
of what is claimed for it. In Rochester, 
where this system has been very exten- 
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sively adopted in many large plants, the 
owners and engineers stated that they 
were compelled to abandon it and go 
back to the old system because the fire- 
men refused to work as many hours 
where it was in use as in plants having 
the old system. Many accidents have 
also occurred from explosions of water- 
grates. 

When cold air and pulverized fuel are 
blown into a boiler-furnace without 
grate-bars, results have been produced 
experimentally that give promise of ex- 
cellent practical results. Much of the 
waste, no doubt, is occasioned by the fact 
that the air is cold. By introducing air 
into the chimney and injecting the pul- 
verized fuel alone into the combustion 
chamber, some excellent results have been 
obtained. The pulverization of the fuel 
and its economical burning in the com- 
bustion chamber, would seem an excel- 
lent substitute for the complicated and 
rather expensive mechanical-stokers. The 
principal difficulty with pulverized fuel 


processes, according to the writer’s un-' 


derstanding, has been the escape of a 
large proportion of the pulverized coal, 
which is carried out of the chimney by 
the force of the draught. The retarding 
effect upon the outflow of combustion- 
products produced by the introduction 
of a supply of air for combustion into 
the chimney, in contact with uprising 
products as well as the heating thereby 
of such air by waste products, would 
seem to be a step in the right direction. 
While the mechanical-stoker has been 
successfully applied, and has considerable 
economic significance in large boiler- 
plants with an ample boiler capacity, be- 
cause of the saving of labor thereby ef- 
fected, a diminution in the demand for 
it is certain to result from the recent de- 
velopments in the Texas oil-fields, which 
bid fair to make this oil a powerful rival 
of coal in large plants. But it has not yet 
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been proven in the East that oil can be 
successfully used in competition with 
coal in plants where one stoker is able to 
look after several boilers. Even though 
three and a half barrels of oil are 
equal to one ton of buckwheat coal, there 
is not as yet any reason to_ be- 
lieve that the adoption of oil as a fuel 
is likely to be general except in the terri- 
tory adjacent to the oil fields. That it is 
bound to revolutionize methods of pro- 
ducing power, and that inventors should 
take up the problem of converting this 
valuable fuel more economically, is now 
very plain. Authorities are agreed that 
the vaporization and mixing of oil with 
steam is not so effective a system as that 
which first converts the oil into a gas. 
The fact that William M: Barr, one of 
the best American authorities on com- 
bustion, is convinced of this, has led the 
writer to the belief that, notwithstand- 
ing some other evidence which is far 
from convincing, furnished by a recent 
evaporative test made in New York by 
Professor Denton, with Beaumont oil, it 
will only be a short time before the in- 
dustrial importance of oil as a fuel is 
realized in large plants. 

The production and burning of pro- 
ducer gas in steam-boiler furnaces, has 
not recently received much attention in 
this country, but it should be an entirely 
feasible plan of utilizing fuels of poor 
quality. Having such abundance of coal 
in the United States, the necessity the 
engineer in Europe has found to provide 
means for the utilization of such fuels, 
does not exist here, but the time is com- 
ing when this subject also will be one to 
interest the fertile brains of our engi- 
neers and inventors. 

The first of the auxiliary air-processes 


of any importance, was invented by the 


eminent Charles Wye Williams. Mr. 
Williams, in his well-known work on the 
“Combustion of Coal and the Preven- 
tion of Smoke,” strenuously objects to 


20 


the use of hot air, stating that advan- 
tages are secured by the use of cold 
air supplied through small apertures. 
The fact is, that the feeding of cold air 
at the bridge-wall, continuously, is a dis- 
advantage rather than an advantage. 
Subsequent inventors produced boiler- 
settings in which the air was heated in 
pipes or channels in the brickwork of 
the furnace, and furnished over the fire 
at the bridge-wall. This system made it 
possible to burn the smaller sizes of an- 
thracite coal in this country, and greatly 
reduced the volume of black smoke from 
soft coals. But this class of apparatus 
deteriorated very rapidly, and is no 
longer in favor. 

Admission of air through the feed-door 
to. the top of the bed of fuei does not 
produce uniformly beneficial results, as 
whatever gains are made are offset by 
the losses due to the admission of cold 
air into the combustion-chamber when 
not required. The foregoing references 
are wholly to the supplying of air within 
the sphere of useful work, the heat being 
abstracted from the walls, sides or front 
of the combustion-chamber itself, and not 
from the combustion gases after they 
have done useful work. 

Referring now to the processes of com- 
bustion, in which air is preheated, out- 
side the sphere of useful work, there are 
three that deserve attention because of 
their demonstrated efficiency. Perhaps 
the most extensive experiments that have 
been made in the preheating of air by the 
waste products of combustion (outside 
the sphere of useful work) in boiler-fur- 
naces, were those carried on by Hoadley 
for a manufacturing association, which 
provided sufficient funds to make experi- 


ments as thorough as any ever made, 


except, perhaps, the experiments made 
by the writer and his associates. 

In the experiments of Hoadley, the ap- 
paratus used was a series of pipes about 
two inches in diameter, with extensive 
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heating surfaces, between and around 
which the products of combustion were 
made to flow, the air being forced 
first through the pipes by a blower 
and then under the grate and through 
the » bed: of) fuels > Whilegithe aireer 
all demonstrated that a higher evap- 
oration could be secured with this 
system, the Wnecessity) wor frequently 
cleaning and scraping the surface of the 
tubes, the original cost of the apparatus, 
deterioration, etc., offset the economy, 
and as a consequence the system 
was never adopted. A similar method, 
known as the Howden hot-blast system, 
is much used for marine-boilers, and the 
special advantage claimed for it is that 
it permits of the burning of low grade 
fuel. 

In the writer’s combustion-process, the 
discovery that if a current of air is prop- 
erly started in a chimney or flue, the air 
willflow down to the place of combustion 
in actual contact with but in an opposite 
direction to the products of combustion 
escaping thereform, is utilized. In Sep- 
tember, 18098, the writer read a paper be- 
fore the Franklin Institute describing the 
large number of experiments eaicmied 
made. ‘This paper was published in the 
Journal of. the Institute. tor yiareaaets 
1899, and was reprinted by many of the 
technical publications interested in the 
subject. In the opinion of many it con- 
stituted an important addition to our 
knowledge of the physics of combustion, 
while some seriously questioned the cor- 
rectness of the observations made of the 
phenomena described. Recently, how- 
ever, these claims have been verified by 
the late Henry Morton, until his death 
president of the. Stevens Institute of 
Technology; Frederick R. Hutton, pro- 
fessor of mechanical engineering, Colum- 
bia University, and secretary of the 
American Society of Mechanical Engi- 
neers; Arthur L. Rice, Protessor® Hut 
ton’s assistant, and George H. Benjamin, 
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for many years engineer to the late 
Sir William Siemens, who is regarded 
as a very high authority on _ heating. 
The writer is informed that in Eu- 
Tope oin en rederick Siemens” andy Pro- 
fessors Reulleau and Moissan have also 
confirmed his claims that important eco- 
nomical results should be obtained by a 
proper application of the system. 

The current theory of draught seems 
incomplete in view of the phenomena 
observable when this combustion-proc- 
ess is carried out. ‘The writer’s purpose 
in referring to this new process of com- 
bustion, is that the application of the 
principle to new plants should bring 
about modifications in chimney and flue- 
construction, and that the chimney can 
be made to perform the double function 
of carrying off products of combustion, 
and also of preheating the feed-air intro- 
duced into the chimney or flue. Short 
stacks equipped with means of heating 
air therein through contact with the 
products of combustion, should produce 
such a high degree of efficiency that the 


tall, expensive stack would soon fall into. 


disfavor. Already such short stacks are 
being used in connection with a Green 
fuel-economizer, which utilizes a part of 
the waste heat driven up the stack by 
aemiowet lhe expense of the blower 
and economizer could, it seems, be saved 
and a higher evaporation secured by the 
use of the writer’s system, whichis ex- 
ceedingly simple. A proper air-starting 
device either at the top of the stack or at 
a point in the flue far enough from the 
combustion-chamber to insure a substan- 
tial preheating of the air, is the principal 
requirement. Hundreds of experiments 
have conclusively demonstrated that this 
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new regenerative process not only gives a 
higher evaporation, and that low grades 
of coal may be used successfully, but 
also that the horse power of boilers may 
be increased with economy by preserving 
a greater uniformity in steam pressure. 
The writer made quite a large number of 
experiments on locomotives with the new 
process, obtaining excellent results, and 
these experiments very forcibly im- 
pressed upon him the great economic 
value of induced draught in rendering 
efficient the heating surfaces of boilers. 
These tests led to inquiries as to tests 
made with stationary boilers, and it was 
found that at the Crescent Steel Works 
in Pittsburg, a horse power was produced 
with only 2.4 square feet of heating sur- 
face mm ltaismpereved, py the-writer-that 
with his system he can secure with the 


stationary boiler the same economy and 
efficiency that were demonstrated in the 


locomotive tests. 

Artificial draught produced with blow- 
ers, and induced draught with fans have 
also been demonstrated to have great util- 
ity under certain conditions where small 
sizes of anthracite coal must be used. The 
fierce competition of to-day makes it nec- 
essary that owners of power-plants take 
cognizance of all modern improvements 
confirmed by actual practice. In the 
space of a magazine article it is not pos- 
sible to do more than touch upon so large 
a subject as processes of combustion, and 
the writer therefore begs indulgence for 
his seeming discursiveness. At most, 
such an article can be at the best merely 
suggestive, and if the writer has suc- 
ceeded in starting inquiry he will have ac- 
complished as much as could be expected. 


fy) 
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Laying the New AlasKa Cable 


By GEorGE F. PORTER 


Perhaps the best way to start a story of 
this character is to begin at the beginning, 
and follow the cable from the factory to 
the furthermost end of its circuit. 

With this in mind, the first detail of 
interest may be mentioned as the manner 
in which the cable was shipped. When 
the writer laid the now famous Nome- 
St. -Michael’s cable thé. wires were 
wound on the familiar reels and shipped 
on ‘flat <cars: ~ In many respects ‘his 
proved unsatisfactory ; in the first place, 
this method necessitated making a great 
many joints, or 
splices, all of which 
took time and ran 
into money heay- 
ily. In the present 
instance, therefore, 
both to avoid mak- 
ing a great num- 
ber of joints and 
to save expense of 
return freight on 
the reels, the cable 
was coiled into 
box-cars, fifteen 
miles of cable toa car. A greater length 
than this was impossible to ship, 
because the railroads west of Chicago, 
fearing for their tracks and bridges, re- 
fused to haul anything heavier than 
80,000-pound cars. Had we been able to 
obtain transportation for cars weighing 
120,000 pounds, the matter would have 
been simplified considerably, because 
there would have been fewer joints to 
make when the cable arrived at Seattle. 
As the cable weighed about 4,700 pounds 
to the mile for the main line, and about 
12,000 pounds to the mile for the two 
shore-ends, it will be seen that the 
80,000-pound cars carried almost exactly 
their full capacity. 


The Lakme at the whartfin Seattle. 


As there may be some of the readers 
of the ELectricAL AGE who are not fa- 
miliar with the construction of the Kerite 
cable, it may be permissible to present a 
brief idea of it. The main cable itself 
consisted of seven number twenty-one B. 
& S. gage, tinned copper wires, insulated 
with pure Para rubber one-sixty-fourth 
of an inch thick. On top of the rubber 
comes the Kerite, thus increasing the di- 
ameter to nine thirty-seconds ; this in turn 
is taped with a double lap and sufficient 
jute bedding to re- 
ceive sixteen num- 
ber.eleyenaiimcma>- 
gage steel armor- 
wires. On top of 
this protection 
there were two re- 
v é rise avers sor 
jute. “Teo 
course, is for the 
main \cables) sie 
shore-ends of the 
cable are con- 
structed exactly the 
same, except for an extra outside layer 
over the jute of eighteen number six B. 
& S. steel armor-wires. This additional 
armoring is put on to protect the cable 
against chafing, due to under-tow, shore- 
currents, and the scraggly bottoms usual- 
ly prevalent. In deeper water there is 
much less friction, and consequently very 
little actual wear from that source on the 
armor. 

When the cable arrived at Seattle the 
whole length of it, one hundred and twen- 
ty-two miles, was coiled down into the 
hold of the ship, in the very short space 
of sixty hours. This was made possible 
by the way in which the cable was loaded 
in the cars. In order that there should 
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be no delay, the tail-end of the cable in 
each car was made fast to the roof, and 
the main body proper coiled down on the 
floor of the car. This made it possible, 
when the cars were opened, to get at both 
ends at once; accordingly, while one 
gang was hauling the cable from the cars 
and coiling it down in the tanks of the 
steamer Lakme, another was busy mak- 
ing a splice between the tail end from 
that car and the forward end of the cable 
from the car following. As will be seen, 
this effected a large money saving. The 
total time which it took for the cable to 
come from the factory at Seymour, 
Conny, = tor eattle, was fifteen. days. 
From Seattle to Skagway took five days 
more by the steamer. 

When the contract was first obtained 
for the cable from the government, 
no specifications of ‘a detailed char- 
acter were given. It remained, therefore, 
for the writer to obtain the best map 
available from the United States Geodet- 
ic Survey; this map gave the soundings 
along the route from Skagway to Juneau, 
a distance shown to be about one hundred 
and ten miles. From the map some idea 
was gained in the rough of the contour 
of the ocean-floor—but, oh, such a calcu- 


Interior View of Cable-Tank, 8.S. Lakme. 


lation! The depths given on the map in 
fathoms ranged from two hundred and 
fifty, in the vicinity of Skagway, to some- 
thing less than twenty farther down to- 
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ward Douglas Island. In figuring the 
length of cable required, ten per cent was 
estimated in excess of the calculation. 
We got the Lakme away from Seattle 
in good time, and arrived off Skagway at 


The Lakme off Juneau. 


about three o’clock in the afternoon, five 


days later. So speedy were the opera- 


‘tions that the shore-end of the cable was 
landed, the connections all made with the 
local telegraph office, communication 
opened through the entire cable, and 
everything was ready by seven o'clock in 
the evening. 

We weighed anchor at daybreak. 
Over the choppy waters of Lynn Canal 
lay the cold arctic fog, thick and clammy. 
No other fog in the world so impresses 
one with its raw density and utter cheer- 
lessness. We persevered, however, and 
felt our way along, paying out the cable 
steadily as we went. So uniform was 
the speed with which the line was paid 
out, that the observations taken every five 
miles (the cable was tagged every five 
miles) showed that the speed did not vary 
more than sixty seconds between each 
observation. When the ship had pro- 
ceeded twelve miles, the writer found to 
his horror that a full eighteen miles of 
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the cable was gone; that was a trying 
day. It will be remembered that a ten 
per cent excess had been figured, and 
Here wasva loss, Or Over. iily” per Cent: 
We were wondering how long the cable 
would last; there surely were two hun- 
dred and fifty fathoms of water! Per- 
haps those soundings were made with a 
two hundred and fifty fathom line, which 
may and may not have reached the bot- 
which probably did not. 


tom, but 
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the water having shoaled rapidly until, 
when we reached our anchorage, there 


were found only seventeen fathoms. 
Next morning the fog lifted some and 
we crept off cautiously down the west 
coast of Douglas Island, and turning to 
the southeast, made our way into Juneau, 
anchoring three miles off the town at 
about half past two in the afternoon. 
Here the shore-end of the cable was 
spliced on, after which we got up the 


Hauling Cable out of the Cars and Coiling Down into the Lakme’s Tank. 


Whether the Lakme sailed over the cra- 
ter of an extinct volcano must always re- 
main a mystery, but one thing is certain, 
the configuration of the ocean floor for 
those first few miles was as rough and 
mountainous as could possibly be expect- 
ed, even in such a volcanic region. 

Our troubles were of comparatively 
short duration, however, for at the twen- 
ty-fifth mile we were taking up slack and 
gaining on the loss. Shelter Island was 
reached at eight o’clock in the evening, 


anchor and steamed in until we lay just 
off the junction-box, which was about a 
half mile outside the town. Next morn- 
ing the shore-end was landed, the tests 
made and everything found to be in ex- 
cellent working order. All this was done 
between five and ten in the morning. 
When it was all over we found that there 
were 1,843 feet of cable to spare, 121.6 
miles having been laid. The actual time 
spent in laying this cable was twenty-two 
hours. 


SKAGWAY-JUNEAU CABLE 


PORTER: 


Splicing the Cables in Car-Lengths of 15 Miles Each on the Seattle Wharf 


Although in many respects the laying 
of this cable was not so difficult as that of 
the former one, it- had features about if, 
that were unique. Experience is a very 
good teacher, and what we learned in 
handling the St. Michael’s cable, saved 
money, brain-fag, and time in the present 
instance. An idea of the attention given 
to details may be gathered from the state- 
ment that the sheave on the end of the 
boom from which the cable was paid out 
made 440,000 turns. 


As this Skagway-Juneau cable is the 
longest in the Alaskan waters, and in 


view of the fact that the wide difference 
in depth between what we actually found 
and what was indicated on the govern- 
ment chart, the feat of laying it success- 
fully and in so short a time may, we be- 
lieve, be considered without parallel in the 
records of cable-laying, particularly when 
it is remembered that the work was done 
in Arctic waters, in a ship which we had 
practically to rebuild entire internally, by 
taking out her stanchions, building in a 
tank, a bridge on deck for the reel, and 
other laying apparatus. 


Little, if any, apprehension is felt in 
street railway circles in regard to the 
cost and possibility of handling heavy 
street traffic by automobile conveyances, 
no matter what the power employed may 
be. Many of our most successful men of 
affairs think that the day is not far dis- 
tant when a thoroughly practical vehicle 


can take care of traffic of this nature on’ 


the city streets, but in view of the great 
difficulties in the way, this theory seems 
at present hardly tenable. In order to 
make an automobile service of this na- 
ture really a practical commercial suc- 
cess, it must be made to compete, in the 
matter of cost, with the horse-drawn ve- 
hicle. Stated in brief form, the chief ob- 
stacles to such competition seem to be: 
Heavy weight per passenger; vehicles 
not easily dirigible; increased require- 
ments of operator ; impossibility of using 
soft tires economically ; pavement-limita- 
tions; extremely high cost of operation ; 
loss from running empty vehicles. 

From the foregoing brief outline, some 
idea may be gathered of the situation as 
it presents itself to the practical man in 
a city like New York. In a number of 
foreign cities automobile tram-cars are 
quite extensively employed, but this sery- 
ice is hardly to be compared with that 
in American cities, because of the low 
rate of fare for the distance carried as 
well as the great difference in local condi- 
tions. A public conveyance of the Amer- 
ican style, with a capacity of thirty-four 
passengers, including the  roof-seats, 
weighs nearly 22,000 pounds, eleven tons. 


Passenger Traffic 
and the Automobile 


By CHARLES R. FLINT 


This same vehicle, if properly tired and 
operated on the ordinary street pave, 
would require an increase in its weight of 
just about twenty-five per cent, making 
a net load of about three and a half tons, 
or 7,000 pounds, for each wheel. ‘The 
same automobile equipped with only two 
four-wheel trucks, which would have a 
decided tendency to make the vehicle un- 
wieldy, awkward and even dangerous, 
would bring a pressure of only about 
3,500 pounds load on each wheel. Rub- 
ber tires of the conventional solid type 
for machines of this character, would be 
possible, but not commercial, on account 
of excessive wear and tear and general 
depreciation. 

Taking a horse-drawn cab as a means 
of comparison with the present electric . 
vehicle, statistics like the following are 
readily obtained and as easily proved. 


ELECTRIC CAB. 


Pounds. 
Wieolitaaee cushy ioe tere eee 4,400-4,600 
Driver and two passengers. 525 
‘otal eCaverace \= eee 5,025 
Wei per wheels eee 1,256 
HORSE-CAB. 

Pounds. 

aber earn) 6246158 Wale 1,050 
HGrse) tenis hoa ae ee 1,200 
Driver and two passengers....... eis 
Harness’) Wace eee ee 25 
‘TL6taln sc 4a a rae eee 2,800 
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This shows at a glance that the load 
per wheel is almost double (for the pas- 
sengers carried) for the electric machine. 
With extra weight naturally follows in- 
creased cost of keeping and operating, 
though not necessarily in direct ratio. 
Another source of increased cost is the 
rolling friction, so that the total cost for 
the automobile would practically be about 
three times as great as for the electric 
street-car, considering always that the 
volume of business be equal for both 
kinds of conveyance, provided perfectly 
smooth pavements to withstand the heavy 
service could be secured, and the other 
difficulties be overcome. In addition to 
these phases, there is the great difficulty 
of steering and controlling so heavy an 
apparatus. Automobiles have shown a 
mild disregard for the wishes of their 
drivers, particularly on wet pavements, 
in that they insist on endeavoring, when 
in good spirits, to climb up front stoops, 
swish up onto the sidewalks and per- 
form other pleasant little antics, buzzing 
all the while like a healthy but savage 
mosquito, to the consternation of the gen- 
tle citizen. 

With the use of the automobile, comes 
the demand for employees of a higher 
gerade of intelligence. A simple coach- 
man will not do. To operate an automo- 
bile the chauffeur must be trained in 
several branches, beside being a thorough 
mechanic, with enough knowledge of ma- 
chinery to know what to do and how to 
do it in case anything goes wrong with 
his machine. The operator must aiso 
have a certain amount of “horse-sense”’ 
—if such a phrase is permissible when 
discussing the horseless vehicle. He 
must be cool and careful, know when and 
why to ring that grim gong at whose 
shrill and hasty command we all jump, 
and understand the general operation of 
the motor, brakes, gears, and levers in 
Every respect, 
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In operating vehicles of this excessive- 
ly heavy sort, it is obvious that the great 
wheel-load makes an economical use of 
the relatively soft rubber tire an impos- 
sibility. Every piece of broken glass, 
sharp stone, shell, bent nails, and other 
similar objects always found in the road- 

way are certain to mangle the tire. The 
only possible remedy for this evil in it- 
self, is to have a tire composed of thread 
of jute fibre and rubber, the strands be- 
ing vertical to the pavement when the 
tire isin use. Such a tire was said by its 
maker to be about two years old, and 
had traveled in that time consider- 
ablveovehe7,50c miles... In the taceof 
the tire, which was worn less than half an 
inch, were imbedded firmly a nail, part 
of a broken spike on which the wheel had 
run, and several pieces of glass. While 
a tire of this class requires no attention 
and costs practically nothing after it is 
bought, it has but little resiliency and, 
therefore can be used only on vehicles 
that are mounted on proper and easily re- 
silient springs. Even with the soft rub- 
“ber tire the great weight of the apparatus 
cuts into the pavements in a marvelously 
short time. In New York city, where 
the Fifth avenue stages turn into South 
Fifth avenue, there is a deep rut eaten out 
of the pavement, and in Chicago, on Ad- 
ams and Rush streets, where a line of 
herdics is operated at relatively small 
load and infrequent passage, a deep rut 
may be seen at a fixed distance from the 
car-track, which it parallels. This is 
caused by the outer rear wheel of the 
herdic, the inner one running along on 
the track. The forward wheels have a 
norrower tread, not tracking with the 
rear wheels, which do the propelling and 
carry much the greater portion of the 
load. This single example may be taken 
as a fair instance of what heavy-wheel 
pressure does to ordinary Belgian block. 

In considering the various pavements, 

particular attention should be given to 
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their density, brittleness, and resistance 
to abrasion. When all these have been 
carefully weighed, both separately and 
collectively, the point is at once reached 
where it is conclusively evident that with 
anything like the wheel-pressure that 
now obtains on street-railroads, our 
present street pavements will not answer. 
In order to use the present pavement 
commercially, the wheel-load must be 
kept below 2,400 pounds, and rubber tires 
can only be employed at something under 
this weight at a cost of about four cents 
Per tire: mile: 

When all the points cited have been 
considered, the increased weights, power, 
rolling friction, class of labor, and the 
fact that the power is divided into small 
units, it would seem that the power-fac- 
tor, including cost of maintenance and 
interest, would be from three and a half 
to five times the cost of the same factor 
in the case of the electric street-railways. 
And very probably the operating expense, 


THe ELECTRICAL AGE 


aside from power and power-machinery, 
would be about one and _ seven-tenths 
times the present cost for the same item 
in pure electric-tram traction, to say 
nothing about the probable increased ac- 
cident account. 

We have been told that grass in the 
streets of this busy city will soon be con- 
sidered the harbinger of progress rather 
than the accompaniment of decay, and 
pleasant pictures of the horseless, spar- 
rowless city of the year A. D. 2000 have 
been drawn to tickle our mental palates. 
Perhaps we may live to see Broadway 
and Fifth avenue long lines of neat 
ereenswards, with shining steel by-paths 
for the rapid automobile on either side 
of the street, but certainly without the 
steel pavement, or at least, umdeér exist- 
ing conditions, the dirigible automobile 
conveyance can not replace the track-run- 
ning street-car as a practical public car- 
rier, either of freight or of passengers. 
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Public Heating from Central Stations 


BY. lo eDABRCOCK 


Heating from a central station has be- 
come so common that no one need ques- 
tion the feasibility of this form of heat 
distribution. In natural gas districts, 
the people are educated to receiving 
thei, seat sipply, {rom a common 
source, and are pleased with the plan, be- 
cause it relieves them from keeping fires 
on the premises, and from storing coal 
and disposing of ashes. But the trouble 
with the gas fuel is that in many locali- 
ties the supply is failing, and the people 
must either go back to the individual 
apparatus or find some other form of 
central station heating. Fortunately, 


pose. This requires force to distri- 
bute, as water is a sluggish medium, and 
though the object aimed at may be at- 
tained, it can hardly be believed that it 
can be made a paying investment for 
those who supply the capital. Steam is 
inexpensive to distribute as a slight 
pressure is all that is required to deliver 
it to customers anywhere within the ra- 
dius of a mile or more from the generat- 
ing plant. 

The first plants constructed were for 
the supply of steam direct to the various 
customers. ‘This plan is still being fol- 
lowed, but of late the electric power- 
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the system of an underground steam 
supply has been amply demonstrated, 
and towns in the gas districts are adopt- 
ine from central stations this method, 
which has proven more satisfactory and 
cheaper than heating by natural gas. The 
pioneer in steam heating from the central 
stations was the American District Steam 


Company of Lockport, N. Y. Some of - 


its plants have been in operation now 
more than twenty years, and have proven 
satisfactory to the companies, and to their 
patrons. During the past few years the 
work has been quite rapidly extended, 
and the original plants have been great- 
ly enlarged. So popular has it become 
to heat from central stations that other 
companies are proposing to distribute 
hot water to accomplish the same pur- 


stations have enthusiastically taken up 
the matter and are utilizing the large 
amount of exhaust steam, which they 
heretofore have been throwing away in 
the air. Within the past five years steam 
heating devices have been perfected, so 
that insulation of the underground pipes 
prevents any but a small fraction of loss 
in transmission. The contraction and 
expansion of the pipes are amply pro- 
wided .for,vand an ‘absolutely correct 
meter enables the company and the cus- 
tomer to know just how much steam is 
being used. This last device is one of 
the indispensable features, as on it may 
depend the company’s success, or fail- 
ure, financially. The customer is equally 
interested, as he should have the means 
of knowing how much heat he 18 using, 
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and be able to economize, and to benefit 
thereby. 

The insulation used is a sectional cas- 
ing, made from thoroughly kiln-dried 
lumber banded with galvanized wire and 
coated with asphaltum, instead of solid 
logs bored, as formerly, which are liable 
to serious checking, and loss of effi- 
ciency. The writer is able on this sub- 
ject of insulation, to give some results 
from careful tests made and not before 
published. The city where the tests were 
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68 per cent of the capacity of the pipe. 
Delivery at full capacity would have 
shown even less rate of loss. As it was, 
the test shows a loss in the mains from 
condensation not exceeding one and 
one-half per cent of the total output. 
On the question of earnings of a heat- 
ing system installed in conjunction with 
an electric light plant, it is possible to 
give some figures from a plant which 
was constructed five or more years ago, 
and which has been under intelligent 


Fig. 2. 


made is in the northwest, and a cold cli- 
mate. ‘The tests were on one mile of 
seven-inch pipe underground, being in- 
sulated with the improved wood casing. 

Results showed a loss of output of 
steam from the station due to condensa- 
tion in the street mains, as follows: In 
October, 6 per cent.; November, 4 per 
cent.; December 7-10 of one per cent.; In 
January, 3-10 of one per cent.: February, 
about the same as December, and from 
that time on, a gradual increase to the 
percentage shown in October. In the 
mild months, the increased percentage 
was, of course, due to the steam deliy- 
ered being far less than the capacity of 
the pipe, while the condensation con- 
tinued the same. And even in. December 
and January the output did not exceed 


management. I do not give the name of 
the concerns, because it would not be 
proper to publish the private business 
affairs of a corporation, so as to identify 
it with the figures submitted. The 
writer can, however, vouch for the cor- 
rectness of the report. The income from 
steam heat is given in connection with 
the total fuel bills for the station, which 
bills cover fuel for all purposes, electrical 
and steam heating, at times in the cold- 
est weather when the exhaust steam was 
insufficient to supply total requirements. 


Total fuel bills 


Steam Heat for Electric 


Income. Lighten Steam 
eating. 
October, igor 7,638.85 2095587 
November, . 3,530.29 2,950.82 
December, 5,528.09 3,792.65 
January, 1902 5,223.48 3,845.57 
February, is 5,716.55 3,522.25 
March, 3,630.65 2,768.09 
Total 25,267.91 19,014.75 
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Estimating that April and May 
would add about $1,000 to the credit 
margin, the showing is that after paying 
fuel bills for all purposes at the station 
for those months, there is a credit bal- 
ance of $7,753.16. There are many other 
plants in operation, showing equally as 
good or better results. 


Fig. 3 


The method of charging may be per 
thousand cubic feet of space, or per 
square foot of radiation, or by meter. 
No gas company would supply lght 
other than by meter, and no such com- 
pany could live and supply light by any 
other method. The same necessity for 
meter charges exists in the conduct of a 
steam heating enterprise. In constuc- 
tion, the most thorough work is the 
cheapest, as cheap material and slipshod 
methods will assuredly swell the repair 
account in future years. 

Regarding the earnings derived from 
this heating plant operated in conjunc- 
tion with the electric-light station, the 
following details may be of interest, be- 
ing taken from actual everyday opera- 
tion. Nor is the plant from which these 
figures are taken a new one. Electrolysis 
in the early days caused considerable 
trouble, but this has been wholly over- 
come, so that the maintenance charge is 
practically nil. 


3I 
Costoipheating plante, 2s $60,000 
Operating: 
Extra labor—boilerhouse ..... $800 
Extra fuel (approximate), due 
TOSSTCALs Platt amt nee cree 6,000 
Waintéenancen ss aesae . ao) teas 84 
Interest on investment....... 3,600 
dotalsexpersesma ane kee $10,484 


Receipts from sale of heat.$29,107.91 


Net profit from heating, $18,683.91, 
equals, say, 31.14 per cent profit on an 
investment of $60,000, after paying in- 
TCEese  OlsO per Cent. 

The station in question is fitted with 
simple-cylinder engines and one tandem 
compound; total rated capacity of the 
station is 1,350 horse power, with a 
maximum load of 1,150 horse power on 
a 500-volt circuit, on which are 240 arc- 
lamps and 15,800 incandescent lamps. 
The fact is that the steam plant is carry- 


ing the entire fuel bills of the station 
and producing an excess of more than 
$7,000. This fact with the low opera- 
tion and maintenance charges should 


commend the adoption of this method of 
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increasing the dividends of many electric 
light properties. 

Electric lighting and power produc- 
tion should be regarded the same as any 
other manufacturing plant. When the 
proper machinery is installed, it is then 
a question of economical management, 
and this includes the utilizing of all 
waste products that can be turned out 
at a profit. The gas companies and oil 
refineries and many other industries do 
not neglect to turn all such products to 
their financial benefit, and it is from such 
that their profits are largely derived. 

When the lines of steam mains are 
constructed, the service mains should be 
as carefully laid, and protected in the 
same manner. [requently two or more 
customers may receive their supply 
through a single service main by lateral 
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branches from one building to another. 
The steam fitting should be of the best, 
and, no boiler being required, a consid- 
erable saving is effected over the install- 
ing of an individual apparatus. A mixed 
system of direct and indirect heating is 
recommended. The condensation from 
the direct radiation is conducted to an 
economizing coil in the basement, which 
is enclosed, and through a register in 
the floor above, the heat goes to rooms 
where desired, and the water is dis- 
charged cold. Among the entire list of 
public utilities, it may be confidently 
claimed that central station heating ex- 
cels all others in the comforts and con- 
veniences which, it brings its patrons, 
and at the same time, is a safe and profit- 
able investment for the capitalist. 


The Civilization of Northern China 


PENRHYN S. MyLies 


Of the active forces in use to-day for 
the furtherance of civilization throughout 
the universe, the telephone and the short- 
line railroad are most potent. Under ex- 
isting conditions the railroad, with its 
wonderful facilities for promoting the 
interests of the public at large, is no more 
used than the telephone, though it accom- 
modates somewhat greater numbers. Re- 
cent inventions improving the service and 
lessening the cost of the telephone will be 
the means of bringing commercial corre- 
spondence and business travel into com- 
parative disuse, of greatly increasing the 
convenience of suburban life, of mater- 
lally lessening expense now unavoidable, 
and of making possible a more nearly 
ideal social and economic mode of life in 
the city and country. Who will travel to 
Chicago to arrange business details when 
they can be determined upon over the 
wire in a few minutes at a nominal cost? 
Many of the conditions which now en- 
force irksome duties will be done away 
with and in their stead will arise new as- 
sociations and circumstances preferable 
greatly to the old. 

Unaided, neither telephone nor tele- 
graph nor railway can accomplish this, 
but, each supplementing the other, the de- 
sired result is obtained by codperation. 
The logic of history shows beyond con- 
troversy that transportation and com- 
munication—either by animal or me- 
chanical means—is the opening wedge in 
the civilizing process. First comes the 
pioneer in the forest, blazing his way 
among the trees or on the rocks in the 
open country. After him came a hardy 
few in single file, making the trail. The 
dirt road follows the trail, and after the 
road is the railway line. Thus is com- 
munication effected, and though some- 


times the telegraph precedes the rail line, 
as in the case of the Cape Town-Cairo 
line in Africa, the latter is generally first 
in the field. 

The key to the solution of the situation 
in the northern part of China is undoubt- 
edly the “electric railway... There is but 
small doubt that the steam line will never 
prove so valuable in that country as the 
smaller and less costly electric system. 
For light traffic at high speeds and at 
moderate distances the former cannot be 
displaced. The steam locomotive of to- 
day is the most highly specialized and 
perfected example of engineering skill 
the world has ever seen. It 1s infinitely 
the superior of the stationary engine. 
Presume a large pumping engine, for ex- 
ample, to be mounted upon a bed-plate, 
one corner of which is not true or plumb. 
After a very short time, possibly within 
"a week, that engine will rack itself to 
pieces. The locomotive, on the. other 
hand, has no bed-plates at all and its 
wheels—the drivers—jump alternately 
clear of the track with each revolution at 
a good speed, yet the machine may be 
used with safety for years. For very 
long runs at high speeds the steam train 
may never be surpassed by electric trac- 
tion. It is cheaper and better than on 
light, short range service, and for heavy 
speed work at long range. 

Directly opposed to the locomotive is 
the electric motor car, its capacity for 
hauling heavy loads and maintaining 
very fair speed for moderate distances, 
making it the superior of the steam ma- 
chine in every instance. The essential 
features of the motor are its smoothness 
of action, cheapness of operation, capa- 
citv for work and many others easily to 
be seen. 
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To anyone familiar with Chinese hab- 
its and the country itself it will be clear 
that foreign capital must be the develop- 
ing power. Left to her. own devices 
China will certainly and surely retro- 
gerade; but already there are enterprising 
“foreign devils” at work,and making very 
handsome profits on their investments. 
A road, in China, may mean a trail on 
which are laid slabs of stone three by 
one-and-a-half feet, or a dirt highway 
so badly rutted and so blocked with 
heavy rocks and boulders as to be ut- 
terly impassable to a European vehicle. 
In many cases the “wheelbarrow roads” 
are so bad that even the native coolies 
cannot traverse them comfortably. The 
Chinese wheelbarrow is a curious box- 
shaped affair with a large wheel in the 
center. To facilitate travel stones about 
three feet long and from eighteen to 
twenty-four inches wide by five or six 
in thickness are placed end for end along 
the trail. A rain comes and washes away 
some of the supporting earth; or a root 
pushes one end of the slab out of position. 
Slowly the stones are tilted and upset un- 
til the rocky corduroy is a veritable 
mountain chain on a small scale. Yet the 
patient coolies pusl: their barrows along 
as best they may with an occasional 
prayer in the most picturesque language 
in the world to the demon who has ex- 
ecrated the road to remove his malign in- 
fluence. 

The dirt highways are equally as bad. 
Only by the painful experience of riding 
over them can the foreigner appreciate 
the force of the statement: “They are the 
worst roads in the whole earth.” Fre- 
quently in the mountainous portion of the 
empire huge boulders roll down from 
some hill to find a secure resting place 
in the center of the road, where they are 
nearly always certain to be left undis- 
turbed. With such roads it is easy to 
understand why the merchants of Shang- 
hai import all their coal, though there are 
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fields of inexhaustable and rich veins only 
a few miles away in the interior. 

In her natural resources China is for- 
tunate. We really know very little of the 
country beyond the mere names of the 
towns and cities and rivers. We do 
know, however, that she possesses vast 
supplies of coal, gold, silver, iron and 
other valuable mineral deposits. The 
mines are easy to work, but what could 
poor Crusoe do with his bag of dollars 
on the desert island? When the coal or 
the ores are mined they cannot be taken 
away from the pitmouth; there is no way 
to remove them to the coast. The little 
China ponies are good horses and willing, 
but a horse could not carry enough coal 
on his back in one day of twelve hours to 
pay for his food and other expenses. 
Coal worth perhaps two dollars per ton 
lies untouched because no one can carry 
it away. With the ores the same propo- 
sition holds good. They are heavy and 
bulky and hard to carry, so that the ex- 
periment does not pay. 

A railroad system that would enable the 
capitalist to work the mines and trans- 
port his coal and raw ores to the coast 
or to nearby cities where the coal could 
be burned and the ores converted would 
be a swift and powerful money-maker. 
Lines may be run from a center like 
Peking, Tientsin or some other large city 
to the series of towns grouped around it 
within a radius of fifty miles on any side. 
From the town it will be easy to reach the 
mine, and later on, as the country de- 
velops, small towns will grow up like 
mushrooms at the pitmouths. Experi- 
ence with the mines in the United States 
and in Great Britain proves that the 
miners live as near the workings as pos- 
sible. It will be so in China. There 
seems no reason to disbelieve the state- 
ment recently made by one of New 
York’s prominent exporters, wherein he 
said: 

“Development will be rapid in the land 
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of the fan. The electric railway, having 
valuable advantages over the locomotive, 
will be the developer, supported entirely 
by foreign or outside capital for a long 
time to come. In considering the situa- 
tion there are two things which must be 
given attention before the other details 
are determined. The first is the initial 
expense, which will be enormous for a 
practical working line of any length and 
quality. Under this head come all the 
matters incident to installation, mainten- 
ance, traffic, franchises, options and so on 
down the entire list. No one can guess 
even at the money cost of such a project 
until the preliminaries have been ar- 
ranged. The second, and much more 
vital consideration is foreign competition. 

“For many years China has been an 
important and increasingly powerful fac- 
tor in the foreign trade and relations of 
Europe and the United States. At the 
present time there is no activity in elec- 
trical lines except at Shanghai, Kow 
Loon and a few other cities whose popu- 
lation is cosmopolitan for the very good 
reason that they are seaports. In spite of 
this I feel there will be heavy exports 
of electrical materials from this country 
in the near future for building railroads 
and installing power plants for their op- 
eration. But if we do not bestir our- 
selves and hasten the work, some shrewd 
German or Englishman will be ahead of 
us. Of course we cannot expect to con- 
trol all the electric railway systems in 
China, but there is a deal of sense in 
striking the first blow. So far as I know 
the Englishmen are asleep; they either 
have failed to appreciate the situation or, 
with the customary deliberateness of 
their race, are waiting to see someone 
else make the experiment. This is not so 
with the Germans, who, being a nation 
of keen traders, are ever on the alert for 
further opportunities to introduce Ger- 
man manufactures wherever possible. 
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We must watch the Teuton rather than 
the Briton.” 

The tremendous influence and power 
of the electric railroad as a civilizer has 
been shown so remarkably in the last 
seventeen years in the United States that 
we may readily apprehend the northern 
China of fifty years hence as being sim- 
ilarly affected. The conditions that exist — 
there to-day are the same that were en- 
countered here by Vandepoele, Sprague, 
Morris and other pioneers, being merely 
more aggravated. Though the Chinese 
peasant is far lower in the scale of intel- 
ligence and humanity than the low class 
American, he is very far from being a 
fool, and some day the world at large will 
wake up to that fact, startled and per- 
plexed. Not only will the projected 
roads handle an infinite quantity of 
freight, but millions of passengers. The 
Chinese nation numbers nearly, if not 
actually, one-fourth of the entire human 
race, and probably seventy-five per cen- 
tum of that vast people is able and anx- 
ious to patronize any good means of 
transportation. 

As matters stand now in China it is 
very reasonable to suppose that the lib- 
eral views of the young Emperor, Kwang 
Su, who is slowly but surely pushing out 
the Dowager Empress’s party, will favor 
any legitimate American or European en- 
terprise for the development of his coun- 
try. Franchises and rights of way will 
be granted willingly by the Imperial Gov- 
ernment to the men who prove that their 
intention is legitimate and who can show 
that the fulfillment of their plans means 
much to the empire. But if the American 
people are to be leaders in the most im- 
portant enterprise of the day they must 
be up and doing without any further de- 
lay. Already plans are afoot in Germany 
and the great electrical corporations are 
becoming interested in the project. Ger- 
man enterprise and capital together fail 
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to recognize defeat ; they combine the fire 
and energy of the Gaul with the pertin- 
acity of the Norseman, and their re- 
sources of skill and money meet every de- 
mand. 

The difficulties to be encountered in the 
raising up of any nation are tremendous, 
and with the mental lassitude of the 
Chinaman, his stubborn refusals to widen 
the narrow streets of his cities, the nature 
of the country itself and the unsettled 
condition of the realm, the outlook is not 
less forbidding than the chances of the 
hardy few who landed at Plymouth in 
1620. In spite of all this and other un- 
foreseen obstacles which will arise as the 
work goes on, the stupersession of present 
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conditions is a certainty within the next 
half century. 

There is good to be done to a people in 
dire need of assistance and who, when 
they appreciate that help, will rise to meet 
it; who will do it? There are millions to 
make; who will make them? There are 
lives and fortunes to be lost in the under- 
taking; who will risk them? Shall we, 
who have risen to the top and pinnacle 
of skill, capital and commerce, permit our- 
selves to be outstripped in this race by 
nations whom we have already distanced 
in other similar encounters? Let the peo- 
ple rise and go to the work, which, once 
begun, can end only in fresh triumphs 
and the glory of conquest. 


Electro-Magnets 


By RICHARD VARLEY 


Electrical engineering and manufac- 
turing is, in all its branches, largely a 
business devoted to specializing, but spe- 


cializing in design and construction, in 
such a way that the special products are 
best adapted to the uses of the general 
The successful man 


commercial public. 
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Diagram of the Winding Machine No. 1. 


amount of missionary work to tell our 
story, and even when all is said and done, 
it frequently appears to be labor lost. 
There are places where insulated wire 
must be used.” Burthermore, a large 
amount of apparatus has been thoroughly 
standardized in the past few years, and it 

is almost impossible to get the 
235 specifications changed to our 
style of winding. Bids are fre- 
quently required on coils which 
are described as follows: The 
wire to be used is No. 33, single, 
silk-covered; resistance, 150 
ohms, at seventy-five degrees 
Fahrenheit. When a specifica- 
tion 1s worded like the foregoing, 
the manufacturer assumes that 
the engineer who drew up the 
paper knew his business and also 
hademno ime: fon ereterence the 
bare wire winding. The result 1s, 


is almost always the specialist, 
and it is of one particular and 
very interesting line of electrical 
manufacturing that the writer is 
competent to speak. 

Less than ten vears ago, a com- 
pany was formed for the express 
purpose of supplying wire to the 
plecttical, trade sini the form of 
spools or solenoids. An enor- 
mous number of difficulties pre- 
sented themselves, but by con- 
tinuous employment of engineers 
specially skilled in the electrical 
business, each problem was 
mastered about as fast as presented. It 
must not be gathered from this, however, 
that the company’s sole business is that 
of making bare wire magnets, for it sup- 
plies magnets of all the sorts employed 
by the electrician. It takes a vast 


Diagram No. 2. 


that to-day the Varley Company make 
winding machines that are most properly 
styled “Universal Multiple Automatic” 
winding machines. Each machine will 
\vind almost any magnet or coil upon 
any diameter, to any diameter, to any 
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length, with any feed, to a definite 
number of turns, to a definite resistance, 
and with any size of wire. All of the 
adjustments are made in less than ten 
minutes. Once the machine is set, the 
coils are turned out with remarkable 
rapidity. 

Instead of winding the insulated wire 
directly onto the bobbin, the wire is 
coiled about a tube over a mandrel, and 
suitable paper is inserted into the wind- 
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requiring only one operator to attend 
several machines, keeping them supplied 
with wire, silk and paper. Perfect wind- 
ings are made on these machines from 
bare wire, with hard twisted silk between 
the adjacent turns, and paper between 
adjacent layers, thus insulating the wire 
as it is wound into the magnet. 

While the bare wire winding is re- 
markable in many respects, its chief com- 
mercial value lies in the fact that, by 


One of the Core-Machines at Work. 


ing at the end of each layer, thus form- 
ing a “bridge” upon which to wind the 
next layer. The windings are wound in 
multiple, and form a “stick,” which is 
sawed into sections, after its removal 
from the machine. The result is a per- 
fectly uniform winding, with many more 
turns than can be obtained in the old 
way, where paper has to be occasionally 
inserted in the winding. 

The machines are absolutely automatic, 


means of the special machines employed 
in its construction, it can be supplied 
complete, core, wire, silk and paper, to 
the instrument maker, or electrical work- 
er, for less money than he would spend 
in buying the insulated wire alone, in the 
open market. There is no longer any 
necessity for the manufacturer to wind 
his own magnets. The art of magnet- 
winding, for it was more of an art than 
a profession, by hand, has been left in 
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Winding up a ‘‘Stick’’ of Magnets in the Phillipsdale Factory. 


VARLEY: ELectro-MAGNETS 


the past, along with the other methods 
now archaic. To the manufacturer of 
small instruments of various sorts, lamps, 
and similar apparatus, the ready-to-order 
magnet is not only a tremendous con- 
venience, but a very welcome and effec- 
tual money-saver. In other words, to be 
able to buy a finished product, ready for 
delivery, at less, by a good deal, than the 
raw material would cost, to say nothing 
of the labor of core-making, winding, and 
the constant risk of having a non-uniform 
product, saves brain, time, and money, 
the three most important factors in mod- 
ern business life. 

Another great advantage of the bare 
wire winding, is its high coefficient of 
space utilization, due to the thinness and 
strength of the insulation; hence, for a 
given winding volume, the magnet con- 
tains more turns for the same resistance 
than the insulated wire windings. An- 
other matter very interesting, is the auto- 
matic testing as the bare wire is coiled 
into the winding. Each individual coil 
is wound to the exact required resist- 
ance, and then cut out automatically, thus 
saving excess wire and labor, which is 
usually lost in calibrating. The ma- 
chines are operated at a high rate of 
speed, and as each machine winds several 
magnets simultaneously, the actual time 
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the sections are slipped onto cores with a 
washer on one end, in which are fastened 
thin strips of brass or copper, to which 
are soldered the wire terminals. The 
front washer is then forced onto the core, 
making a complete electro-magnet. 


| 


A Complete Magnet. 


A very interesting feature is the per- 
fect system of calculation, and the abso- 
lute results which are obtained. On the 
machine a pointer is set on the dial, giv- 
ing the turns per inch, and a stop can be 
set for the required length of the wind- 
ing; the specified wire, silk, thread, and 
paper are then placed in the machine, and 
several perfect windings are quickly pro- 
duced; for example, five windings, each 
containing approximately 12,000 turns, 
wmay be wound in less than four minutes, 
which is less than fifty seconds for each 
coil of 12,000 turns. 

All machines and devices, the inven- 
tions of the company’s engineers, are 
built at the company’s factory, the fac- 
tory being isolated from the winding de- 


The Completed ‘‘Stick’’ Before Sawing. 


consumed for winding each one is almost 
incredibly small. In one of the cuts is 
shown a row of the automatic winding 
machines. Each machine winds millions 
of perfect magnets annually, and the 
floor area occupied is less than one per 
cent of the space taken up by necessary 
machinery to manufacture magnets in the 
old way. After the “sticks” are sawed, 


partments. After the machines are com- 
pleted and adjusted, they are taken from 
the machine-shop assembling-room and 
placed in the winding-factory. It then 
requires but one or two weeks of. in- 
struction to a new operator to teach her 
properly and quickly to supply the ma- 
chines with wire, paper, and silk; the 
operator is also taught how to gauge the 
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material, to see that the wire, silk, and 
paper agree accurately with the winding 
specifications. 

The chief operator looks after the set- 
ting of the machines for each style of 
magnet. With no breaks in the copper 
and silk, the operator has nothing to do 
but look on and take the magnets out of 


,Ringer-Magnet Complete in Box. 


the machine when automatically stopped. 
Great difficulty was at first experienced 
in getting fine copper wire reasonably 
true to gauge, and of sufficient length to 
feed the machine for one or two hours. 
Fine wire is now supplied to the ma- 
chines in one continuous length, averag- 
ing from two to ten miles, without a 
break. 

All of the silk used by the Varley Com- 
pany is made exclusively for their bus- 
iness, as is also the paper, which is de- 
livered to the factory at Phillipsdale di- 
rect from Germany. 

On account of the time required in 
making Swedish iron cores for electro- 
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magnets, by the ordinary screw machines, 
the company’s engineers recently de- 
signed the new core-making machine 
shown in one of the illustrations. This 
machine finishes over 3,000 cores per day, 
as against an average of 700 made by the 
ordinary machines. 

This company commenced operations 
in Jersey City several years ago, but the 
business grew so rapidly that it was soon 
found that serious delays were being ex- 
perienced in getting sufficient fine copper 
wire from the large mills in the East ; this 
delay so limited the company’s progress 
that in the latter part of I900 it was 
decided to “move the” plant “east, and 
a working arrangement was made with 
the American Electrical Works, who 
were also made the general sales agents 
[Of thes Vaticey emacnetss: Lhe Varley 
Company did not associate itself with the 
wire works for the sole purpose of mak- 
ing the bare wire magnets, but to carry on 
as well, a very much wider range of bus- 
iness of the same general character. 

Much more could be said regarding 
the practical utility of these magnets, and 
the conditions which gradually led up to 
the working out of the commercial fea- 
tures of the proposition, but in this brief 
sketch it has been the writer’s idea more 
to outline the reasons for his specialty 
than to present a more technically de- 
tailed description of the product itself. 
All the older electrical men, and many of: 
the younger ones as well, remember with 
mixed emotions the trouble that the old, 
hand-wound covered wire magnets gave. 
Magnet-winding was a special and most 
provokingly unreliable feature of the 
shop-work, and the men and boys who 
did the winding, besides being humanly 
fallible, were often so crowded that they 
could not do full justice to their work, a 
condition impossible in the present state 
of the purely machine-made magnet, for 
the machine is infallible. 


Ten Years’ Progress in Electric Lighting 
By Lovis BEL, PH.D: 


Most technical arts have progressed 
with startling rapidity during the last 
decade, but electric lighting has had a 
growth in theory and application that is 
exceptional, even among the hurrying 
records of the last century. 

Casting back ten years one finds the 
electric light in principle fully developed, 
but in practice lacking much of the full 
usefulness which has since come to char- 
acterize ait. 

In 1892 the incandescent lamp had 
been pushed further toward its present 
state than any other single element of 
the art. Indeed, incandescent lighting 
came into a working condition of use- 
fulness with extraordinary rapidity, and 
while the lamp of 1892 was not in all re- 
spects equal to the lamps of to-day, still 
there are many incandescent lamps on 
the market now which are worse than 
the current product of ten years ago. 
The law of the survival of the fittest is, 
perhaps, inexorable, but it requires geo- 
logical time for its fulfilment. 

From a manufacturing standpoint the 
most important addition to incandescent 
lamp practice is the chemical process of 
exhaustion, which has largely replaced 
the slower and less regular method of 
exhausting by mercury pumps. The 
average of the quality af filaments has 
been improved. Considerable economy 
has ben introduced in the details of 
construction, but in spite of all such 
changes the incandescent lamp is to-day 
clearly recognizable as the lamp intro- 
duced by Edison a score of years since. 
Of minor details in improvement of 
manufacture there are many. Ten years 
ago the replacement of filaments in in- 
candescent bulbs was not a commercial 
art, so that there was considerable un- 
necessary waste in manufacture which is 


now for the most part obviated by the 
ease with which filaments can be juggled 
into bulbs once considered only fit for 
the scrap heap. | 

In the application of incandescent 
lamps great progress has been made to- 
ward a high voltage product, and corre- 
lated to this is the production of small 
lamps for ordinary voltages. We can- 
not say even to-day that the 220-volt in-~ 
candescent lamp is equal in all respects 
to the old r10-volt lamp, but it is far 
nearer to it than would have seemed 
possible in 1892. Experience gives fa- 
cility in most manufacturing processes, 
and it has enabled the lamp manufactur- 
ers to produce a reasonably durable fila- 
ment for 220-volt lamps in 16 ¢. p. units; 
a very creditable filament for lamps of 
the same voltage in higher candle-pow- 
ers and in addition an extremely useful 
lamp in as low as 4 c. p. for 110-volt cir- 
cuits. 

All these changes have tended to pop- 
ularize the incandescent lamp, to make 
it more facile of application to various 
problems of lighting, and in general to 
broaden its sphere of usefulness. It 
stands to-day, in spite of all attempts to 
supersede it, as the back bone of elec- 
trical illumination. 

Apparatus for running incandescent 
lamps has changed most notably. In 
spite of the Jumbo dynamos of earlier 
years, a big direct coupled unit was prac- 
tically unknown in 1892, and the giant 
dynamos with which modern electric 
lighting stations are equipped were 
hardly looked upon then as plausible 
possibilities. Their production is due 
not so much to any radical change in 
theories of dynamo design, as to the 
commercial necessities which drove en- 
gineers to solve the variety of practical 
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problems, on which increase of size de- 
pends more than it does upon the funda- 
mental theory. 


Of auxiliary apparatus, the most impor- 
tant practical addition made to the list 
within the last decade is the storage bat- 
tery. The storage battery has just this 
year attained its majority, but for the 
first dozen years of its life it was in a pre- 
carious condition of health. It was only 
by careful nursing at the hands largely 
of our laborious and unwearying Ger- 
man confreres that it has reached its 
present state of comparatively robust 
health. It has now taken an important 
place, both in central station lighting 
and in isolated work, to both of which it 
has proved itself peculiarly applicable. 
Ten years ago one had to treat the stor- 
age battery as an outcast, lodged in the 
dangerous ward of the electrical hos- 
pital. During the succeeding years it 
has gradually convalesced and now has 
become a useful member of the honor- 
able fraternity. 


The changes in arc lighting have been 
vastly more radical than those in incan- 
descent lighting. In 1892 few dynamos 
of more than fifty lights capacity were in 
commercial use. It was the turning 
point in the design of stations for arc 
lighting. In 1892 and prior thereto the 
arc lighting station of any considerable 
city was an enormously complicated af- 
fair with a liberal number of small dyna- 
mos hitched up to an unconscionably 
complicated mass of shafting. The 
change to larger and more efficient units 
came with considerable rapidity, and 
even before the introduction of multi- 
circuit dynamos, arc machines of 100 
lights capacity or more came into con- 
siderable use and they simplified both 
the generating station and the distrib- 
uting circuit. 

The next far-reaching change in arc 
lighting was the introduction of the en- 
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closed arc lamp, which has now practic- 
ally driven the open arc for constant po- 
tential circiuts into innocuous desuetude 
and is rapidly relegating open arcs for 
all purposes to the same amiable limbo. 
With American prices for labor the care 
of arc circuits has come to be very op- 
pressive, and the enormous reduction of 
these items of expenditure and also of 
carbon consumption was a most welcome 
change to the station manager. The 
additional voltage required for operating 
enclosed arcs made the operation of 
series circuits of 100 lamps or more a 
pretty serious matter, and the natural 
result was the popularizing of the multi- 
circuit machines. which are now so 
widely used. The enclosed arc is a great 
convenience and is economical. More- 
over it improves the steadiness of the 
light in a very conspicuous degree, so 
that arc lighting after its introduction 
became feasible in situations where the 
flickering of the ordinary open arc would 
have proved a serious obstacle to its in- 
troduction. 

For street lighting the improvement 
in distribution which has followed the 
abolition of the crater is so considerable 
as to make the enclosed arc an immedi- 
ate favorite, not only of the station man- 
ager, but of the public, and to-day it is 
safe to say that the only stations run- 
ning open arcs are those that are unable 
or unwilling to incur the outlay neces- 
sary to change the system in spite of the 
economy of operation which 
thereby be gained. 

It is indubitably the fact that the en- 
closed arc has not made a strong impres- 
sion on European practice. Abroad both 
labor and high grade carbons are much 
cheaper than here, and the economy of 
operation to be gained by the use of en- 
closed arc is far less than in American 
practice, while the lessened cost of care 
makes it possible to use abroad success- 
fully open arcs that would give unsatis- 
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factory service under ordinary American 
conditions. 

A still more radical change in methods 
of arc lighting has been the widespread 
introduction of alternating current arcs 
of the enclosed type, operated both in 
series and in parallel. The alternating 
arcs for series distribution working from 
constant current transformers or regula- 
tors have come into very extended use 
within the past five years. The gain in 
the efficiency of energy supply attained 
by the use of such devices has been con- 
spicuously great, while the arcs them- 
selves are extremely satisfactory for 
street lighting purposes. Alternating 
current arcs for constant potential cir- 
cuits are also widely used, but have at- 
tained far less popularity than those for 
series connection. A certain amount of 
noise seems inseparable from the opera- 
tion of alternating current arcs. While 
this is not in the least objectionable for 
street lighting it is frequently a source of 
complaint where the system is used for 
interior lighting. For interior lighting 
constant potential lamps are used. How- 
ever, the best modern constant potential 
arcs have to a very considerable degree 
lessened this objection, and to-day they 
are more widely used than ever be- 
fore, but have not reached and prob- 
ably never will reach the popularity 
which has been accorded to the constant 
potential direct current arc, which can 
to-day be considered the standard pow- 
erful radiant for interior lighting. 

The design of arc lamps has been so 
far improved in the last ten years as to 
render them much more applicable for 
general illumination than ever before. 
Ten years ago the arc lamp was a thing 
of unwieldy, unsightly bulk. The intro- 
duction of the carbon feed instead of the 
carbon rod so shortened the lamp as to 
render it practicable for use in many 
places where otherwise it would not have 
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been admitted, and has been directly re- 
sponsible for no inconsiderable part of 
the growth of modern arc lighting. Not 
only have the lamps themselves been 
made less bulky, but it has proved feas- 
ible, particularly in the case of standard 
potential direct current lamps, to design 
satisfactory lamps of smaller illuminating 
power than the old standards, thus pro- 
ducing a more effective distribution of 
light than was possible ten years ago. It 
is therefore practicable to use arc lights 
under circumstances which at a prior 
epoch would have demanded incandes- 
cents with a lessened gain in efficiency. 

As to methods of distribution, the last 
decade has seen the introduction of large 
and well designed alternating systems, 
which have widened the scope of elec- 
trical illumination in a most conspicuous 
inanner. It has also seen a wonderful 
commercial development in the trans- 
mission of power by polyphase currents, 
which has rendered it possible to eco- 
nomically supply great regions, which 
otherwise would have found electric 
lighting an unattainable luxury instead 
of an economical necessity. The sight of 
cities electrically lighted from plants 
twenty, fifty, one hundred or even one 
hundred and fifty miles distant, is one 
that would have been very startling in 
1892, though to-day it is commonplace 
in engineering. 

The same methods have been applied 
with tremendous effect in solving the 
enormously difficult problem of the 
efficient generation and distribution of 
current in large cities. Distribution by 
direct current becomes frightfully un- 
wieldy when the area to be covered is 
large, but the introduction of large poly- 
phase generators in connection with 
efficient motor generators or rotary con- 
verters—both of them scarcely known 
ten years ago—has entirely changed the 
economy of the lighting situation and 
the great stations operated in this man- 
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ner, which have come into existence in 
the last three or four years are striking 
monuments of the immense importance 
of power transmission methods in gen- 
eral electric service. 

The development from the Pearl street 
station to the Waterside station in New 
York City, is the best possible comment 
on ten years’ growth in electrical engi- 
neering, and yet much remains to be 
done in electric lighting. To look at an 
incandescent lamp and to realize that its 
luminous efficiency is at the most only 
three or four per cent of that theoretic- 
ally possible, ought to take the conceit 
out of any engineer who feels conipla- 
cently satisfied with what even the last 
decade has done. Such inefficiency is a 
standing reproach and challenge, and 
some of the best efforts of mod- 
ern science are being put forth to- 
ward the improvement of this exasper- 
ating situation. The result is that we 
have now in 1902 reached a tentative 
and questioning stage with regard to the 
future progress-of-the art. It seems 
hardly possible that the problem of effh- 
cient light production should continue 
indefinitely to defy solution. 


Efforts of improvement have been di- 
tected along two promising but radi- 
cally different lines. The first involves 
forcing the temperature of the light giv- 
ing body to the highest possible limit. 
It is best exemplified in the. Nernst 
lamp, only recently placed upon the 
market in this country and is not suffi- 
ciently past the experimental stage to 
enable the observant engineer to value 
its possibilities. The Nernst filament is 
unquestionably more refractory than a 
carbon filament, and hence will endure 
higher temperatures and will give great- 
er luminous efficiency. How great the 
advantage thus gained and at what cost 
remains to be determined. It is a case 
where the proof of the pudding is in the 
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eating, and the eating, let alone the di- 
gestion, belongs to the future rather 
than the past. 

The other line of attack on the ever 
present problem of high luminous effi- 
ciency is by the Geissler tube. Lamps of 
this type are now in a confessedly ex- 
perimental stage, although near enough 
to commercial development to render it 
probable that within a comparatively 
short time they may be put to practical 
tests in every day working. In theory a 
vacuum tube lamp furnishes a better line 
of attack than improvements merely de- 
signed to attain higher working tem- 
peratures of incandescence, but whether 
a more practical commercial article can 
be secured in this way, however, remains 
to be seen. At present the data are in- 
sufficient to enable one to form even a 
tentative judgment 

Methods of lighting, apart from the 
particular form of radiant used, deserve 
much more careful attention than they 
have yet heretofore received. The ulti- 
mate object of electric lighting is not to 
provide a certain number of lamps of a 
certain stated power each, but to attain 
certain results in practical illumination. 
Economically it is more useful to make. 
one 16 c. p. lamp do the work of two 
than it is to provide two incandescent 
lamps by better utilization of the energy 
previously spent upon one. Electric 
lighting as a science and an art implies 
much more than the mere production of 
electric lights. It implies a knowledge 
of principles, involves their application 
and the reduction of this knowledge to 
practice. The economical advantage to 
be obtained by study of this side of the 
problem is very great, particularly in en- 
abling the electrical engineer to’ mieet 
unavoidable competition of other illu- 
minants than his own. The next decade 
should show, not only much more effi- 
cient lights than the past, but much more 
effective utilization of these lights. 


“American Telegraphers and 
Linemen in the Philippine Islands 


By an Ex-PRIVATE, SIGNAL Corps, U.S. ARMY 


After having spent three years in ac- 
tive work in the new American posses- 
sions in the South Pacific, the writer can 
state, from his personal experience, that 
there is an unfailing demand for tele- 
graph operators, linemen and experi- 
enced hands for general signal corps 
work. Your correspondent came to the 
Philippines in 1899 as a member of a 
volunteer regiment, and was occupied 
with the signal corps for a year, during 
which time we opened up the southern 
part of the group and established lines 
of communication between a number of 
quite widely separated points. 

Sometimes the insurgents would de- 
stroy the line in less than a week, and it 
had to be replaced. On one occasion 
the natives cut the poles into small chips, 
and again, they chopped the wires into 
pieces an inch in length for nearly a mile 
in the jungle. But those days of war 
and darkness are gone, and to-day the 
electricians are wanted to work in peace- 
ful territory where lines of communica- 
tion have been permanently established. 
This fact has led up to the increased call 
for telegraph operators and linemen of 
all stations and experience. One sees 
numerous natives in service because of 
the lack of Americans. These natives 
are trained. by the Americans, and vin 
some cases prove to be very serviceable 
men. 

The most pressing need of telegraph 
men is in the service of the government, 
which handles messages for commercial 
and private enterprises, as well as for the 
transaction of its own business. But 
there is a vast amount of government 


telegraphing needed. All stations in the 
islands are now joined, and there are 
several hundreds of them. All the 1m- 
portant islands are connected by cable. 
Your correspondent visited many of 
these telegraph stations, and was in- 
formed of the shortage of men, owing to 
the enlistments expiring, and the in- 
creased call for operators resulting from 
the extension of lines to new points, re- 
quiring the opening of new offices. The 
government is doing wonders in this di- 
rection of putting in new lines, and it is 
sending over hundreds of good and com- 
petent operators, linemen and _ service- 
men. Islands like Luzon) @Panayeand 
some others, are literally covered with 
stations. Mindanao and the more south- 
ern points are just being opened up, and 
many new men are wanted. 

Plenty of good men apply for posi- 
tions with the government, although the 
pay as private is but $20 per month. 
But this includes everything, and so the 
man comes out ahead at the end of the 
month. In a short time the private is 
a first-class private, with increased pay, 
and by and by a corporal. When he 
gets to be a sergeant; thespaymeamre 
speak, is practically as good as that of 
a‘ second lieutenant in the lnemmaiie 
chief operator is the next highest posi- 
tion, and this is not beyond the enlisted 
man. ‘The commission is also available 
to the enlisted man, and many of my old 
friends, with whom I “hiked” along the 
line two years ago, are now commis- 
sioned officers. 

It is of interest to see some of the com- 
plications with which the linemen meet. 


* Editor’s Note: This article, but slightly changed from the form in which it reached us, presents briefly a view of 


the telegraphic situation in the Philippine Islands as seen by a private soldier. 


made on the spot by the correspondent. 


The illustrations are from sketches 


VETFRAN: SIGNAL CorPS IN THE PHILIPPINES 
In going into a new territory, of course, 
one begins new and sends out his na- 
tives to get the tall cocoanut trees, while 
he has another gang digging holes. The 
wires are strung, and, as a rule, the job 
is serviceable. But sometimes there is 
old ground to cover, and the work of 
the Spaniards crops up in the defective 
poles and cross arms, a sample of which 
is shown in Fig. 1. Manila has this out- 
fit. The new American poles are first- 
class, but the old poles are merely pieces 
of bamboo set up as shown and bound 
together. Numerous wires are loaded 
on. On Panay Island we saw Spanish 
poles rigged like that shown in Fig. 2. 
The pole had snapped short off at one 
time, and the ingenious workmen had 
spliced it as at a, by placing slabs of 
wood along the sides and winding them 
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Spliced Bamboo Poles in Luzon. 


with cordage and split palm-stock. These 
split portions of palm are everywhere in 
use. 

The white or wood-eating ants are a 
source of much trouble to the American 
linemen. The linemen put in poles of 
good, substantial wood, only to find that 
in less than a year the numerous ants 
common to the local soil have sawed into 
the edges pretty much as shown at }, 
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Fig. 3, so that the next gale sends the 
pole to the ground. All sorts of reme- 
dies are employed to overcome this 
trouble, one of the most common of 


The Spanish Method of Pole-Mending is Still Much Seen. 


which is shown in Fig. 4, in which the 
base of the pole is protected with stone 
work packed with a peculiar clay-like 
matter. If a cement*is obtainable the 
cement is preferred. The packing of the 
pole at c, in this way keeps the ants off 
and the wood is not harmed. 

The linemen of the Philippine service 


are hampered much more than might at 


first be supposed by the class of laborers 
which it is necessary to employ. It is 
the custom to send out a certain number 
of native laborers with each two or four 
Americans, and these laborers have to 
be trusted to do some of the work. The 
results of their work may be seen now 
and then in the defectiveness of certain 
systems. These native laborers are 1m- 
proving all the time, but still, their work 
is not right yet. In one case, just as a 
chain was being adjusted to sustain a 
buoy in position to mark the location of 
a cable, to ward ships off from anchor- 
ing there, the American overseeing the 
job was taken ill, and the natives com- 
pleted the work alone. ‘The result was 
that they failed to allow chain enough for 
a rise in the tide, so that when the tide 
was high, the buoy always disappeared 
below the surface of the water, as at g, 
Fig. 5, being pulled down by the chain 


50 


fixed to the stone weight h. Therefore, 
one day a transport came along and, not 
seeing the submerged warning buoy, 
dropped anchor. The cable happened 
to. bearestine ponea stone meat that 
point, and the anchor point glided below 
the cable d, as at f, so that when the 
anchor was raised and the transport 
moved slowly off, the cable was torn up. 

The native linemen, if left alone, will 
perform quite shiftless work. Every 
signal corps man has seen them tie up 
insulators with strings and wires in all 
sorts of ways to all sorts of things. 


Post Eaten by Ants, in Fig. 3. In Fig. 4 the Cement- 
Packed, Stone Setting is Shown. 


Sometimes a frail bamboo pole must do, 
while again one sees the wires on the 
trunks of powerful trees as represented 
in Fig. 6. The native, if left to his own 
plans, would put in a line of wire through 
a town in short order, by nailing up the 
connections on houses. His ideas of ef- 
fective service are very remote. For 
this reason one always sees American 
signal corps men or operators superin- 
tending even the simplest of work. The 
Filipino cannot be made to understand 
American methods, because he is so 
thoroughly impregnated with Spanish 
shiftlessness. 

Perhaps it will be of interest to refer 
to the outfit of the lineman in the tropics. 
First his chest of equipments, mess kit, 
clothes, papers, come as the most im- 
portant, and a view of one of these na- 
tive-made, camphor wood chests is 
shown in Fig. 7. The ants dislike this 
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camphor wood, and will not eat the 
clothes if placed within it. The natives 
make good camphor wood chests, but 
the soldier has to provide the hinges, 
locks, etc. The native will carve the 
chest for you in good order, and with 
considerable rude skill. 

The quarters are usually in the signal 
office or the telegraph office, and there 
the signal corps man is king. Your 
bunk is there, and you can mess there 
alone or with the non-commissioned 
staff. You are allowed rations, and you 
turn these rations into the non-commis- 


Some of the Lines are Strung on Heavy Trees 


sioned officers’ mess. You draw your 
clothes, and you can save money even 
on the private’s pay. You must in- 


- spect your section of line about once a 


week, taking natives along to do the 
work. Two years ago you would take a 
guard of four soldiers, but nowadays the 
country is quiet and you need no guard, 
but you have your revolver in your belt. 
As to climate, that never bothered me. 
I have been on duty every day for three 
years, “hiking,” fording rivers, and twice 
in 1900 dodged bullets while up a pole. 
If a man is sober, eats properly and does 
not go to excess in anything, he is as 
safe in the Philippines as he is in the 
United States. 
That there is most pressing need for 
good men is at once apparent to every 
one who knows the situation and is ac- 
quainted with local conditions. The 
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Torn Up.’’ 


main trouble is to get the men. They 
all seem to think the islands are a howl- 
ing wilderness, with only savages. The 
truth is, that Manila is a European city 
of 250,000 inhabitants, the merchants 
being mainly French, Spanish and Ger- 
man. ‘There are two large musical in- 
strument factories in Manila, besides 
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Camphorwood Box Built and Carved} by Filipino 
Workmen. 


other important industries. The city 
has car lines, some electric lights and 
various other earmarks of civilization. 
Other cities in the islands, though not so 
large as Manila, are very similar, and 
when once a large enough force of 
American telegraph men get well located 
there, the country will have as good facil- 
ities for urban intercommunication as 
the rural districts in the United States. 


The Supply of Cable-Insulating Material 


By HAWTHORNE HILL 


Intent upon his work of compelling 
the electric force to accomplish new tasks 
for man, the specialist in this branch of 
science is apt to give little thought to the 
fact that, without an insulating agent, 
electricity in the past—whatever may be 
developed hereafter—would have been 
uncontrollable. The layman gives even 
less regard to the subject, however he 
may be impressed by the electrical trans- 
mission of power, light or heat. The 
newer developments in this field have 
been accompanied by little change in 
the practice of insulating electric conduc- 
tors, and not much with regard to the 
materials used. 

India-rubber first came into notice as 
an insulating material in electrical work, 
gutta-percha not then having been dis- 
covered. When the British government 
became confronted with the need of closer 
communication with its then new Indian 
empire, a parliamentary committee 
brought into existence a voluminous re- 
port on submarine cable construction, 
which covered all the existing knowledge 
on the subject. The ablest experts of the 
day—it was in 1860—gave testimony 
which led the committee to declare that 
“of the materials which have been sub- 
mitted to us, the best insulation by far is 
india-rubber.” 

It might be of interest to trace the ac- 
tual beginning of cable construction on a 
large scale, practically in the hands of the 
same men whose views led to this ex- 
pression, to develop the reasons why, 
after all, gutta-percha was preferred in 
practice, and has continued to be used, so 
that to-day, with over 200,000 miles of 
under-sea cables at work, only a small 
percentage has been insulated with any 
other material. It is true that the 
area of the earth’s surface on which 


gutta-percha has been proved to exist 
is limited, and every few pounds of the 
material that comes to market repre- 
sents the destruction of a tree that has 
required many decades for its maturity. 
A second supply from a given district is 
not possible within the same generation. 
But, fortunately, the world’s cables sel- 
dom need to be replaced; about often 
enough, indeed, to keep pace with the 
recuperative capacity of the gutta-percha 
forests. And before the last of the ex- 
isting trees has been felled, there is rea- 
son to believe that the English, Dutch and 
German interests now in control of the 
eutta-producing districts will have found 
means to conserve the native trees, by 
requiring them to be tapped and not cut 
down. 

Besides, the cultivation of gutta-percha 
trees 1S as practicable as that of the tea- 
plant, except that the long wait for their 
product deters the investment of private 
capital in this industry. Governments 
can wait longer, however, and the hope of 
a future supply of gutta-percha rests 
upon the prospects of government planta- 
tions, the protection of young wild trees 
in reserves created wherever they are 
found abundant, and the enforcement of 
regulations for the extraction of gutta 
from mature trees without cutting them 
down. Formerly this latter would have 
been impossible, but new methods of gov- 
ernment are being introduced in the Far 
East, and new results are to be hoped 
for. Incidentally, it may be mentioned 
that, while little exact knowledge has 
come to light respecting the existence of 
gutta-percha in the Philippines, there 
have been shipments lately of this 
material from the southernmost islands. 
Coastwise lines in Europe and Asia, in- 
sulated with india-rubber, have shown 
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good results, after a long test of time. 
And there are American manufacturers 
to-day, with considerable capital invested, 
who are willing to risk their reputation 
as well as their money in laying rubber- 
insulated cables if they can only get the 
orders. It appears that at the beginning 
there were mechanical difficulties in the 
way of sheathing wires with india-rub- 
ber, which did not exist in the case of 
gutta-percha, and the contention of the 
American manufacturers is that new 
processes have overcome the faults 
which, forty years ago, led the English 
cable-works to discard rubber for gutta- 
percha. 

But the question with which this ar- 
ticle will deal relates to the sufficiency of 
the supply of these insulating materials 
for further needs. Gutta-percha has been 
described as a scarce article from the year 
in which it first appeared in the markets. 
Three years after its discovery on- the 
small island of Singapore the supply 
there had become exhausted. But with 
every new demand new supplies have 
come to light on neighboring islands and 
in the Malay peninsula, so that it is 
doubtful if any seriously projected cable 
was ever postponed for a day through 
difficulty in securing gutta-percha. And, 
doubtless, every cable-building company 
to-day would welcome new orders, with- 
out fear of any shortage of supplies or a 
prohibitive rise in prices. 

At the same time, it must be considered 
on a scale which would indicate that the 
gutta-percha resources there are worthy 
of consideration. And mention of the 
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Philippines suggests that all the cables 
laid there by the United States signal 
service are insulated with india-rubber. 

One more point bearing upon the pos- 
sible exhaustion of insulating materials 
is that, while many projects for govern- 
mental and privately owned cables are 
always being considered, it generally 
takes a good while to get one started. 
Witness, for example, the laying only this 
year of the first section of the British 
Pacific cable, which the Ottawa Confer- 
ence of 1894 was called to consider. 

But even if capital may be cautious to- 
day about laying india-rubber insulated 
cables across oceans, on the score that 
such an undertaking might prove a too 
costly experiment, enough actually has 
been done in rubber cable-making to dem- 
onstrate its practicability on short lines. 
As the aggregate of existing cable lines 
of less than one thousand miles each 
forms an important percentage of the 
world’s total, it is quite possible that we 
shall yet see a gradual building of new 
,short lines with rubber insulation, with the 
result that the pressure upon gutta-percha 
supplies will be reduced, leaving the ma- 
terial for the longer lines to be construct- 
ed hereafter. Meanwhile, the prospect 
for insulated conductors, as a whole, be- 
ing superseded by wireless telegraphy 
does not seem to be so imminent as to- dis- 
courage further experiments as to the 
rracticability of india-rubber—a cheaper, 
more plentiful, and now a more easilv 
manipulated material—for submarine 


telegraphy under the most exacting con- 
ditions. 
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The Efficiency of the Test for Efficiency 


By AN EXPERT AT THE TRICK 


The American Society of Mechanical 
Engineers has formulated rules for the 
testing of various devices, mechanical 
and other, which are admirably and care- 
fully drawn, but no rules of the kind, 
however elaborate, can possibly take 
account of the personal equation of the 
person or persons conducting the tests. 
This is particularly true in cases wherein 
the possessor of thé “personal equation” 
is producing erroneous results. The fol- 
lowing are a few examples in illustra- 
tion of the manner in which this “per- 
sonal equation” may be used to ad- 
vantage in boiler trials. 

Two methods, known as the standard 
and automatic, of starting and stopping 
tests, are recommended by the American 
Society of Mechanical Engineers. In 
the former the boiler is fired for sev- 
eral hours before the test begins in order 
that no heat may be lost during the trial 
by absorption in the brick-work. All of 
the fire is then rapidly removed from the 
grates, the fire recharged with a known 
weight of fuel, the water level noted, and 
then: the trial begins: “At ‘the end¥oiea 
pre-agreed number of hours the fire is 
removed from the grates, the water level 
again noted, and the trial is ended. 

This all seems very simple and ap- 
parently should gain accurate results. 
But let us consider how the “personal 
equation” of the “expert firemen” (he 
deserves the title) can be used to advan- 
tage. He knows a great many things 
about boilers; that is his business. One 
of these things is that the brick setting 
of a boiler will hold quite a lot of heat, 
and that this heat may be used for 
steam-making. 

He therefore fires as hard as he pos- 
sibly can for several hours before start- 
ing the test in order to raise the walls 


of his setting to the highest possible 
temperature. At the moment of begin- 
ning to clean his grates preparatory to 
starting, he has his fires at the hottest 
point, and a large amount of incandes- 
cent unburned coal on the grates, which 
is raked out with the ashes. While 
cleaning and re-charging, he closes the 
damper to prevent an in-rush of cold air 
from absorbing any of the heat which he 
has so carefully put in storage, and with 
a properly organized gang of assistants 
he can pull out the old fire and etarta 
new one in about two minutes, when the - 
grates are, say, eight feet wide by seven 
feet deep. 

With the damper closed, as stated, but 
little heat is lost from the brick-work 
during this interval, and as the boiler is 
operated at a moderate rate during this 
trial, the walls gradually give up this 
stored heat to the boiler, which conse- 
quently appears to evaporate a consider- 
able amount of water in excess of what 
should be justly credited to the fuel 
weighed during the run. During the 
last hour of the run, the expert fireman 
allows the fires gradually to burn out 
and the furnace walls to cool to a tem- 
perature considerably lower than that 
obtained during the run, thus giving up 
another moment of heat to the boiler. 
Meanwhile, by careful nursing, the 
steam pressure is not allowed to drop be- 
low the average, and such is his skill that 
at the moment when he rakes out the 
fire, just before stopping, there will be 
practically nothing but ashes on the 
grates. 

The conditions at the beginning an 
end of the test, when thus manipulated, 
are in marked contrast. When fires are 
cleaned just before starting, the furnace 
is at its hottest, and a whole furnace 
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full of good coal is raked out. When 
cleaned at the end of the test, the fur- 
nace is cold and almost every pound of 
coal weighed and charged against the 
boiler has been consumed to advantage, 
while the heat stored in the brick-work 
has been utilized to the greatest possible 
extent in making steam. Result: a gain 
in efficiency of several per cent. 

Only those who have reduced firing 
to a fine art can successfully carry out 
this schedule, so great is the difficulty in 
burning the fire out during the last hour 
without allowing the steam pressure to 
run down, while the rate at which the 
fuel burns must be timed with the great- 
est nicety, lest the fire die completely 
out even a few minutes before the time 
arrives for the final cleaning. 

But this is not the only source of gain 
in efficiency which the expert fireman 
knows how to draw upon and does draw 
upon to his advantage while practicing 
the trick just described. He knows that 
when his fires are hot, and the boiler is 
steaming rapidly, the water stands at a 
higher level in the drain than when little 
or no steam is being formed. He also 
knows that by forcing cold water into 
the boiler the water level will lower. 

The intensely hot fire at the beginning 
of the test causes the water to rise in the 
drum, and its level is noted and marked 
at this time. But during the fifteen min- 
utes preceding the closing of the test, 
our expert has practically no fire at all 
on his grates and is consequently mak- 
ing but little steam. He therefore grad- 
ually pumps the water several inches 
above the starting point during the first 
three-quarters of the last hour of the 
run, and when his fires are almost 
burned out, the water level, owing to the 
small amount of steam being generated, 
will lower, and he augments this effect 
by running his pump at high speed. In 
this way he makes a further gain in effi- 
ciency which is due to the fact that he 
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starts with a boiler filled to a certain 
mark partly with water and partly with 
steam bubbles, while he ends his test 
with the boiler filled to the same mark 
with solid water. By so doing, he cheats 
to the extent of pumping into the boiler 
a volume of water equal to that occupied 
by bubbles at the time of starting; and 
this may amount to some hundreds of 
pounds in weight. 

Both of these tricks are rendered 
much easier of accomplishment by hay- 
ing the boiler under test connected to a 
steam main into which other boilers are 


‘feeding, which will keep up the steam 


pressure while he manipulates matters 
during the last hour. 

Still another source of gain lies in the 
possible opportunity to store a goodly 
quantity of coal on the bridge-wall be- 
fore the test begins, which may be pulled 
down onto the grates and burned to ad- 
vantage during the run. A couple of 
hundred pounds of good coal have fre- 
quently been utilized in this way to pull 
‘a test out of a tight hole. But it is when 
starting and stopping a test by the “al- 
ternate’ method that the expert fireman 
is in his glory. This provides that the 
fire be burned rather low, then cleaned 
and the amount of coal left on the grates. 
carefully estimated; the steam pressure 
and water level are then recorded and: 
the test started, and this performance is 
repeated at the end of the test. 

Now, the expert fireman can teil, al- 
most to a pound, how much coal is left 
on the grates after cleaning, while, as a 
rule, the “expert engineer” cannot. 

It is a very simple matter, then, for 
the firemen to start this test with a fire 
quite thin at the front, and quite thick, 
but not too thick, at the bridge-wall, and 
to end his test with a thin fire in front and 
no fire at all at the bridge-wall. 

If he happens to have a coal which 
smokes nicely, he gently sprinkles a 
small quantity of it over the front part 
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of his fire so that its smoke will obscure 
the evidence of his handiwork at the 
rear, which same smoke, by the way, 
also obstructs any view of the coal se- 
creted on the bridge-wall. He can thus 
“steal” quite a large item of coal from 
under the very noses of those who are 
watching him. Besides this opportunity 
of increasing efficiency, the alternate af- 
fords all of those described in connection 
with the standard method of conducting 
tests when using flat grates. As to re- 
sults obtained with certain types of me- 
chanical stokers, which are so construct- 
ed that only a portion of the grate can be 
seen, it would be difficult to estimate the 
quantity of coal which is frequently se- 
creted in invisible nooks and corners at 
the moment the test begins. 

it is on account of such practices as 
are here described that the scientitcsor 
gilt-edged test has fallen into disrepute 
among owners and operators of boilers. 
Not that they have been able to catch 
the expert at any of his tricks, for he is 
shrewd, and quickly runs to cover when 
he finds them on his trail (moreover, he 
is a good fellow, and sets up beer and 
cigars to the boys about the boiler and 
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engine rooms, so they don’t care to roast 
him), but after he has gone, leaving be- 
hind the tanks for weighing water and 
other paraphernalia, the chief engineer 
and manager, if they happen to be of a 
mechanical turn of mind, frequently con- 
clude to have a try at testing boilers 
themselves, and the results obtained fre- 
quently conduce to more or less pungent 
remarks by the manager on the lack of 
skill and intelligence possessed by the 
engineer and his crew. He would not 
have complained at a difference of three 
or four per cent. perhaps, but fifteen to 
twenty per cent is too much. The en- 
gineer is dazed. He cannot understand it, 
and finally concludes that he has been 
tricked somehow, while the manager, 
who keeps a sharper eye on the steam- 
plant, learns more about that end of the 
business than he ever knew before, and 
seeing that the men are really doing 
good work, he cannot understand it, 
finally concluding that there was a 
‘nigger in‘the fuel pile” samewimeue: 
Well, now you know where to find the 
“nigger,” and that the art ofmnnge can) 
be cultivated to a high science. 


American 


Engineers 


Pror. Henry S. Caruart, LL.D 


Professor Henry S. Carhart was born 
in) Coeymans, Albany County, N.: Y., 
on March 27, 1844. He was graduated 
from Wesleyan University, Mich., with 
the class of ’69, 
and was elected 
the class vale- 
dictorian. After 
teaching for two 
years and study- 
ing for one year 
at Yale Univer- 
sity, he was ap- 
pointed to the 
instructorship in 
the Northwest- 
ern University 
at Evanston, Ill. 
In 1873 he was 
elected profes- 
sor of physics in 
this institution 
where he stayed 
until 1886, with 
the exception of | 
the years 1881-2 |@ 
which he spent 
abroad in study. 
He was then ap- 
Bointeds ta. the 
same chair in the University of Michigan, 
which he temporarily vacated for the 
year 1899-1900, when he again went 
abroad to spend the year in study. 

The course in electrical engineering 
was introduced by Professor Carhart in 
1889. 

Dr. Carhart has planned and built two 
physical laboratories, one at the North- 
western University and the other at the 
University of Michigan. 

He is a fellow of the American Asso- 
ciation for the Advancement of Science, 
of which he was elected vice-president in 
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1889. He is a member of the American 
Institute of Electrical Engineers; for- 
eign member of the London Institution of 
Electrical Engineers, and member of the 
American Phys- 
ical Overt y. 
He has taken a 
very prominent 
part in the lead- 
ing expositions 
during the last 
Guatice Olan a 
century. 

At present he 
is actively’ en- 
gaged as con- 
sulting electrical 
et or tiie cba on 
ge) ert 1.0 ait 
Public = Light- 
ing Commis- 
sion. 
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University Stu- 
dents,’ Part I., 1894; “Electrical Meas- 
usements,’ 1895; “Physics for Univer- 
sity Students,” Part II., 1896, and “High 
School Physics,” 1902. The elementary 
books were prepared in connection with 
Mr. H. N. Chute, and “Electrical Meas- 
urements” in connection with Professor 
George W. Patterson, Jr. 

Professor Carhart has published about 
forty papers on electrical subjects in the 
American electrical journals, the Amer- 
ican Journal of Sctence, the Journal of 
the Franklin Institute, the Physical Re- 
view, and other English papers. 


A Two-Story Turbine Plant 


When the city of Geneva established its 
electrical-generating plant at Chevres-on- 
the-Rhone its engineers found themselves 
confronted with a new and difficult prob- 
lem, because of the great difference in 
height of water at various seasons. ‘he 
head’ of water- at 
Ciheyres varies 


very gratifying share of the increase in 
demand for electrical machinery. 
During the greater part of last year it 
was found necessary to keep a night 
force at work, and this continuing 
throughout the winter, a most natural 
means of reliev- 
ing the congested 


from 8.50 meters at 


condition of the 


shops was found in 


high water to 4.30 


meters at low water 

It was necessary 
to provide some ar- 
which 


rangement 
would give con- 


an increase of floor 
space. With this in 
view a new build- 
11 oS tc veer 
course of construc- 


stant speed and 
power for the driv- 


Beye 


tion. It will be of 
brick, 200 feet long 


ing of the genera- 
tors. 

This problem 
was cleverly solved 
by building a two- 


story water station [PM La 
and placing two / i 
turbines, one above — 

: 7 
the other, on each eal 


dynamo shaft. The 
plant has eighteen 
sets of turbines. 
Mhrees or theseyare 
used for the exiters. These give but 150 
horse-power each. The others which op- 
erate the generators give a mean output 
of about 1,000 horse-power each. 

Of the output of the plant about 5,000 
horse-power is used by electro-chemical 
factories, 4,500 horse-power for large 
motors and for the maintaining of about 
55,000 electric lamps, and about 1,850 
horse-power for the running of small 
motors. 


Friends of the Crocker-Wheeler Com- 
pany of Ampere, N. J., will be pleased to 
learn that the company is obtaining a 


Sectional View of Chevres Turbines in Position. 


and seventy-five 
feet wide, slow- 
burning, mill con- 
struction, and con- 
taining three floors 
and a basement. 
The latter’ willbe 
given up to experi- 
mental and stand- 
ardizing laborator- 
ies. The three main 
floors will be used 
for the winding de- 
partment, with the mica cutting, coil- 
taping and insulating, spool-winding, 
etc., that goes with that department. 
A part of the factory office force will 
occupy a portion of the building, and 
the rest of the space will contain light 
machine-tools taken from the main ma- 
chine-shop. This will permit of further 
additions being made to the number of 
large machine-tools the company uses, 
and enable it to give even better atten- 
tion to orders constantly coming in for 
many small units, or for larger units 
than have heretofore been manufactured. 
Mr? William’ P. Field; Cy Hema 
architect and engineer in charge. 
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Workmen who know the kinks of their trades, the tricks 
played by machines and tools, and ready methods for meet- 
ing shop emergencies, are invited to contribute to this 
department. 


Apprentice: Say, boss, that pencil-push- 
er out there told me to turn the face of 
this pulley-crowning; why does he want 
the curve on it? 

Mr. Lathe: My son, that man out there 
in the draughting-room, with the long 
hair, is a theoretical engineer, and fol- 
lows closely what is in the books on the 
theory of crowning pulleys; of course, if 
the subject were better understood prac- 
tically, there would be very little to write, 
but you will have to crown the pulley, be- 
cause the blue-print calls for it. 

Apprentice: But why does the blue- 
print call for it? 

Mr. Lathe: Because, my son, from the 
time belts were first employed the theory 
was accepted that a belt would run to the 
highest part of a pulley. It is true that 
a belt will remain on a crowned pulley, 
even though it be not exactly in line with 
its mate; or is widened by a quarter-turn 
belt; but I would advise you not to in- 
quire too closely into the drawing-room 
theories, if you want to keep your job. 

Apprentice: I should think if you hol- 
lowed out the face of the pulley instead 
of crowning it, the belt couldn’t snake off. 
Say, don’t you think the pencil-pusher 
made a break in the picture. 

Mr. Lathe: My son, no sane mechanic 
would contend that a belt will run up- 
hill any more than water would. If this 
theory were correct, the belt on a cone 
drive would tear itself apart in trying to 
climb up to the largest diameter of both 
cones. However, to have an unguided 
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belt operate properly, in practice it is nec- 
essary to crown the pulley; but the ac- 
cepted theory of the draughting-room 
don’t go in the shop; we never dispute 
these points with the draughtsmen, be- 
cause they always pull the book on us. 

Apprentice: Say, Boss— 

Mr. Lathe: My son, the next time you 
drill holes in copper with a twist drill, 
try ordinary milk instead of oil, and you 
will do about four times as much and bet- 
ter work, and avoid breaking drills and 
tearing up things generally. 

Apprentice: But you don’t answer my 
question; do you think a hollow-faced 
pulley could be patented; do you think it 
would work; did you ever try it; will 
[——? 

Mr. Lathe: Hold on, young man, you 
have asked me a half-dozen questions all 
at once. I will try to answer you if you 
will keep quiet. First, I have never tried 
a hollow-faced pulley as you suggest, but 
I fear that the trouble would be with the 
edges of the belt. It would seem to me 
that the edges would turn over or double 
up, as is often seen in a wide belt if you 
try to force it off the pulley with a stick 
while running, and further, because the 
edges of the belt always stretch more than 
the center. This of itself tends to in- 
crease this edge-stretching until the belt, 
of its own accord, would double on itself. 
You perhaps will better understand what 
I mean by looking at this twenty-four- 
inch belt. You see the pulley is very 
bright in the center, at the highest part 
of the crown, and gradually decreases in 
brightness until here, six inches from the 
center on each side, you notice the belt 
rarely touches the pulley, so that practi- 
cally six inches of the belt have to do all 
the work. 

Apprentice: There goes the whistle. 


Railway Experiments in Germany 


Although five months have elapsed 
since the high speed tests on electric trac- 
tion over the specially prepared railway 
line between Berlin and Zossen, no final 
report of the result has been given out. 
Individual engineers have contributed to 
various magazines in both Germany, 
England and America, interesting ac- 
counts of the equipments and methods 
employed, but nowhere in any of the arti- 
cles so prepared has any one ventured to 
predict exactly what would be the actual 
effect upon railway progress in the 
German Empire. With this idea in view, 
United States Consul-General Frank H. 
Mason, of Berlin, has prepared the fol- 
lowing account given below, and though 
he does not state positively what his opin- 
ion is regarding the actual development 
of the German railways, it will be noticed 
that he points out concisely what seems 
to him to be the most advantageous form 
of transit for given sections of the coun- 
Liven 

Consul Mason says: 

It will be remembered that in former 
reports of this series, the experiment were 
described as being made by a society spe- 
cially organized for that purpose, which 
included as members the General Electric 
, Company, of Berlin, and Messrs. Sie- 
mens & Halske, each of which firms fur- 
nished a motor car of its own construc- 
tion, and several associated banks, which 
contributed the necessary capital ; that the 
trials were made after long and careful 
preliminary study and experiment, and 
with the expectation of accomplishing a 
speed of 125 to 150 miles an hour. The 
trials finally took place during the latter 
half of October last year, beginning at 
forty miles and gradually increasing in 
speed until on the 3d and 4th of Novem- 
betpeatispeed’ of 1sovidlometerst O37 
miles) an hour was attained. Then the 


experiments abruptly ceased, for the rea- 
son, as it was understood, that at the latter 
place, the strain on the track and road- 
bed was so great that they had to be re- 
paired at night, and it was found that the 
limit of practical utility and safety had 
been reached with the facilities which 
were then at command. 

The nearest approach to an official ver- 
dict on these trials which has yet been 
made was a paper read recently before 
“Verein fur Eisenbahmee ane” 
(an association of railway experts) by 
Geh. Baurath Moritz Lochner, an emi- 
nent engineer belonging to the Prussian 
State Railway Administration, and who 
in the experiments represented the gov- 
ernment, which had furnished the stretch 
of military railway line over which the 
tests were made. The address is with- 
held from publication, but, in substance, 
it confirms the conclusions of the other 
experts and may be summarized as fol- 
lows: 


ihe 


The line, 28 kilometers (17.4 miles) in 
length, was laid with rails of the old 
Prussian standard, weighing 33.4 kilo- 
grams (70.14 pounds) per meter (39.37 
inches), resting on metal ties. The track 
had been in use for a number of years, 
but prior to the experiment it had been 
put into perfect repair. At ordinary 
speeds, everything worked perfectly, and 
no trouble was experienced with rails or 
motor cars. The side swaying of the 
cars was scarcely noticable, not sufficient 
to cause the slightest inconvenience to 
passengers. But as a speed of 130 kilo- 
meters (81 miles) was approached and 
exceeded, new and serious conditions 
were encountered. The rails and_ ties 
both proved too light for such a strain, 
the track began to give way, and the side 
swaying of the cars increased seriously. 
The highest speed attained was 160 kilo- 
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meters (99.4 miles) per hour on two oc- 
casions, and, as a result of the conditions 
then developed, the experiments were dis- 
continued, the net result being that up to 
a speed of 81 miles an hour, they had 
been successful and satisfactory. 

But as the pronounced purpose of the 
trials had been to make tests of speed up 
to 125 and 150 miles an hour, the actual 
result spread a chill of disappointment 
among electricians in this country. The 
trials had, indeed, shown that a polyphase 
alternating current, carried on triple over- 
head wires and taken off by trolley, could 
be introduced at high potential into the 
rapidly moving car, and there reduced by 
portable converters to a safe and effective 
working pressure. The trolleys and the 
motors—one of which was hung on 
springs, the other set solid on the axle— 
worked to perfection. There was left no 
longer a doubt—if, indeed, any existed 
before—that, given a sufficient voltage, 
the current could be “got into the car for 
any speed that might be desired. From 
the standpoint of the electricians, there- 
fore, the experiments were technically 
successful. 

The disappointment lay in the demon- 
strated fact that a large portion of the 
German railways could not, even if it 
were desired, be adapted to high-speed 
electrical traction without being practical- 
ly rebuilt. While some of the leading 
lines have been relaid with rails of the 
new Prussian standard, 44 kilograms 
(97.4 pounds) to the meter, many of the 
principal and all the secondary railways 
are built with rails of the old and lighter 
standard, which failed so conspicuously 
at Zossen when the motor car surpassed 
the speeds which have been approximated 
in other countries by steam. They are 
laid to a large extent on metallic ties, 
which have not proved satisfactory under 
the severe test of high speed or heavy 
trains, and the rail joints likewise leave 
something to be desired from the stand- 


61 


point of modern improved construction. 
The Prussian state railways are conserva- 
tively and economically managed; they 
yield a large and steady revenue, which 
the royal treasury needs from year to 
year, and it is clearly seen that any 
scheme of rapid, long-distance transit 
which would require the state lines to 
be torn up, their curves straightened, and 
their track relaid with heavier rails will 
have long to wait. In fixing a definite 
limit of safety and utility to the present 
track system, the Zossen experiments 
have helped to relegate the hourly high- 
speed electric express cars from Berlin 
to Hamburg, Leipzig, and Breslau— 
which had been so confidently predicted 
by amateurs here and in America—to a 
remote and somewhat indefinite future. 

It is, perhaps, as a more or less direct 
corollary to all this, that the German So- 
ciety of Mechanical Engineers has again 
taken up the problem, and at a recent 
meeting vwotedsat sériés. Vol prizes, “viz; 
5,000, 3,000, and 2,000 marks ($1,190, 
$7,14, and $476), for the first, second, and 
third best designs for a steam locomotive 
and train which will be designed to form 
a unit in a scheme of rapid long-distance 
passencemmsemvices lhe !prizesttare “or 
merely nominal value but the honor and 
prospective profit of winning one of them 
will be worth any and everything that 
the competitive effort may cost. The 
proposed locomotive and train are to be 
adapted to the Prussian railways as they 
now exist. The engine must be capable 
of hauling a train weighing 180 tons over 
a straight, level track at a speed of 120 
kilometers (74.5 miles per hour, and must 
be able upon trial to maintain this pace 
for three hours without stopping. 
Troughs for automatically replenishing 
the tank of the locomotive while in mo- 
tion are to be provided at intervals of 75 
miles. The cars are to include in their 
plan and construction all modern im- 
provements, and to be so designed as to 
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form trains of three or four carriages, 
each capable of carrying one hundred 
passengers and their baggage, with full 
provision for their food, drink, and every 
necessary comfort during a journey of 
from five to ten hours. The cars must 
be so built that they can be run safely 
over a good track at a speed of 150 kilo- 
meters (93.7 miles) per hour. The cars 
must be planned and built of such materi- 
al as to minimize the danger to passengers 
in case of derailment, collision, or other 
accident. Especial importance is attached 
to safe, effective, and easily controll- 
able lighting and heating facilities. The 
drawings and specifications—which are 
to show clearly every detail of construc- 
tion, weight, cost and material used—are 
to be delivered to Mr. F. E. Glaser, sec- 
retary of the Association of German Me- 
chanical Engineers, before noon of De- 
cember 1, 1902, the plans of each com- 
petitor being marked with a cipher for 
identification after the awards have been 
made. The competition is restricted to 
German subjects and to locomotive and 
car builders of other nationalties who are 
permanently domiciled in this country. 
Although it can not be ascertained that 
the State railway authorities are officially 
or directly connected with this enterprise, 
many of them are members of the Society 
of Mechanical Engineers, and it is well 
understood that the competition has been 
decided upon as a reach in a new direc- 
tion toward improvement in railway serv- 
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ice. Four large and important cities— 
Hamburg, Leipzig, Dresden, and Bres- 
lau—besides several smaller towns like 
Hanover, Brunswick, Halle, Magdeburg, 
Chemnitz, Gorlitz, and Stettin, are within 
a run of four hours by ordinary express 
trains, of which there are three or four 
daily in both directions. If, instead of, 
say, four daily trains of ten or twelve 
cars each, running from 30 to 40 miles an 
hour, the service were divided by day into 
hourly trains of three cars, carrying 100 
passengers, and running 50 to 60 miles an 
hour, it is clear that the public would be 
far better and more conveniently served. 
This much, at least, could be done with 
comparatively small expense and with 
but little change in the existing lines, 
which are generally well surfaced and in 
good condition. Northern Germany is, 
for the most part, a vast level plain only 
a few feet above the level of the North 
Sea. Over this area, railway grades are 
generally slight and tracks for the most 
part straight, level, and well adapted for 
much higher rates of speed than have 
yet been undertaken. It is generally as- 
sumed and understood that, by one 
method or another, the facilities for travel 
between Berlin and the other large cities 
are to be improved in respect to both 
speed and convenience. It now remains 
to be seen which direction — whether 
through the use of electricity or steam— 
these improvements will take. 


63 


Fluid Clutches and Their Applications 


By Paut G. TISMER 


One of the most serious problems of 
early electric railroading was the con- 
Peeminoeorthe speed ofthe car. The 
series parallel system was not then in 
use, and it was found to be difficult to 
start a loaded car with rheostat control. 
An ordinary starting box did very well 
on a direct current motor (the only mo- 
tor then used), when starting with a 
light load, but it was an altogether dif- 
ferent matter to get a starting torque of 
thirty horse power out of a motor rated 
thirty nominal, by means of rheostat- 
control. Mechanical means were sought 
where electrical had been found want- 
ing. Some experimenters kept their 
motors running at full speed all the time. 
This drove a pump, which in turn forced 
water through a water motor, thus driy- 
ing the car axles. A by-pass was pro- 
vided between the pipes connecting 
pump and water motor, and a valve in 
this by-pass was the means ot control. 
When this valve was opened wide, the 
pump would be short-circuited on itself. 
The oil (the liquid usually employed) 
went out through the pressure side of 
the pump, through the open valve, and 
returned on the suction side. 

A partial closing of the valve forced 
part of the liquid through the motor, 
thus turning the axles. When the valve 
was entirely closed the car ran at full 
speed, all liquid passing through the 
motor. This worked beautifully in the- 
ory, and it even worked in practice, but 
was not economical. ‘The losses by fric- 
tion, in pump, pipes and motor, were 
very great, and it made little difference 
how great the load, or at what speed the 
car was running, the loss being about 
the same. 

The George Westinghouse device was 
a great improvement on this by-pass 


method. Mr. Westinghouse employed 
two rotary pumps, one as driver, the 
other as the driven. By arranging one of 
these as a pump, with a variable delivery 
—this he accomplished by changing the 
eccentricity of the pump—he was able to 
change the leverage and, therefore, the 
speed. But he still had both pumps run- 
ning when at full speed. Since electric 
railroading means the coal-pile in the 
station on one side, and the number of 
passengers carried on the other, and 
since the efficiency is never one hundred 
per cent, when using the pumping de- 
vice, as it is in the series parallel sys- 
tem, when running either series or par- 
allel, and all resistance out (the motor 
ItSeli ice Noveiere, considered. timcititer 
case), the pumping device had to be 
abandoned. 

Atwood came forward with a much 
more promising scheme by mounting 
the piston of a rotary pump on his car 
axle and driving the pump-housing with 
the motor. Only one pump was used, 
the pressure side being connected with 
the suction-side by a pipe and valve so 
arranged that it was manipulated by the 
car-driver. It operated as follows: The 
valve was thrown wide open and the mo- 
tor started by means of a starting-box, 
the motor running until the car returned 
to the barn. The valve being wide open, 
the liquid flowed out of the pressure-side, 
through the valve into the suction-side, 
through the pump and out again. The 
pump being closed on itself, could have 
the pistons as a driver, and the housing 
as a driven omthe Leverse, 

To bring the car up to speed, the 
driver closed the valve gradually, offer- 
ing a resistance by the reduction of its 
opening, until, when fully closed, the 
housing and the piston revolved at equal 
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speed. This arrangement was much bet- 
ter than either of the first named devices, 
since it had only one pump, and had an 
efficiency of one hundred per cent when 
at full speed, the pistons and housing not 
then moving in relation to each other. 

In the mean time, the well-known 
series, parallel controller, was perfected. 
It found favor, and the Atwood device 
was allowed to fall into disuse. 

The wide use of automobiles for the 
past few years has presented many new 
problems to designers along these lines, 
chief of these being the control of a vehi- 
cle driven by internal combustion en- 
gines (gas engines). Unfortunately, at 
this time, no self-starting gas-engine is 
made, nor one having a speed range and 
control like a steam-engine. It is, there- 
fore, customary to start the gas engine 
empty, by means of a crank, and throw 
it in with the gears and chains by means 
of a friction clutch. A slight variation 
in speed is accomplished by the quantity 
or mixture of the gasoline or alcohol 
used as a gas producer. 

However, changing of gears is the 
method most resorted to for changing 
the speed of the vehicle. This is a cum- 
bersome, noisy apparatus, but is the best 
available at present. Why not use a 
fluid clutch? This would require, beside 
the engine, only one set of grade-climb- 
ing gears, a gearing for the reverse 
movement, and the fluid clutch. Since 
the experiments of Atwood, others have 
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worked on these lines, and clutches have 
been built that allow a perfect speed con- 
trol by simply moving a lever. At full 
speed, as said before, there is no lost mo- 
tion between the engine and the axles, 
and at all other speeds a slippage takes 
place. The slower the axle, the greater 
the slippage, until, when the controlling 
lever is thrown to the extreme of no- 
speed, the engine drives the pistons, 
churning the oil idly. It was here that 
Atwood’s machine was lacking. By the 
use of this by-pass and valve, he obliged 
the liquid to make too many turns and 
bend, which is very objectionable in hy- 
draulics. This clutch required too care- 
ful an adjustment also. It had no com- 
pensation for natural wear. But these 
difficulties have now been overcome. 
Fluid clutches have been built which 
have neither by-passes nor valves, and 
which are self-compensating in wear. 

It must be understood that no in- 
crease of leverage can be had with a 
fluid clutch. It is a matter of slippage 
only, slippage under control, therefore 
the efficiency falls off with the speed, 
having, however, one hundred per cent. 
at full speed, as shown before. 

The fluid clutch heats, and this might 
be considered a drawback. However, 
the gas engine also gets so hot that it is 
necessary to resort to water-jackets for 
cooling, except for the smallest types. 
No one has condemned the engine for 
that reason, since it does the work. 


Digest 


ENGINEERING LITERATURE OF THE MONTH 


Electricity publishes an abstract of a 
paper read before the Southwestern Gas 
and Street Railway Association at San 
Antonio, Texas, on fuel oil in power 
plants, by W. W. Reed. The paper cites 
an instance of an oil-burning plant at 
the station of the Houston Power and 
Lighting Company, and states that one 
boiler using oil now does the work for- 
merly requiring two coal-burning boil- 
ers. 


Magnetic Alloys. 

Some very interesting anomalies are 
presented in the magnetic behavior of 
certain alloys. Thus two and one-half 
per cent. of nickel in iron hardly affects 
the magnetic quality, and five per cent. 
of manganese in steel leaves a strongly 
magnetic material. But two and one- 
Mabe per scent of ‘nickel, plus five per 
cent of manganese in steel, makes non- 
magnetic steel. Two iron alloys are de- 
scribed as being magnetically superior 
to soft Swedish iron. One contains two 
and one-half per cent of aluminum, and 
the other two and one-half per cent of 
silicon. The former alloy is said to 
possess a permeability of 6,000 or to de- 
velop a flux density of 12,000 maxwells 
at a magnetizing force of two. This 
property ought to be useful in particular 
classes of magnetic apparatus. Curious- 
ly enough, it has been known for years 
that aluminum added to cast iron in the 
furnace increased the permeability of 
the casting; but it frequently happened 
that analysis failed to reveal an appre- 
ciable quantity of aluminum in the re- 
sulting alloy. It was, therefore, some- 
times believed that the aluminum was 
valuable more in the breach than in the 
observance, and was useful in combining 
with the impurities of the cast iron, by 


eliminating such impurities in the form 
of a slag, leaving the cast iron purer and 
more permeable.—Electrical World and 
Engmeer. 
British Columbia’s Smelting 
Progress 

A long article is found in the issue 
of May 3 by William M. Brewer, who 
goes into considerable detail regarding 
the progress made in British Columbia 
in mining and smelting of ore in the 
Boundary district. Prominent features 
of the article are the accessibility of the 
district, its geology, character of ore 
bodies, ore in sight, developments, and 
values. 

On account of the self-fluxing and 
non-sulphurous character of the ore, 
smelting costs rather less than two dol- 
lars per ton, while the vast deposits of 
ore enable mining at a cost of not more 
than seventy-five cents per ton on the 
surface by the quarry system, and under- 
ground by the pillar and stope method. 

Four years ago, when the only smelt- 
ers in the interior were those at Trail 
and Nelson, coke cost twelve dollars a 
ton delivered, while to-day the cost is 
only seven dollars, including freight. 
Until the completion of the Crow’s Nest 
branch of the Canadian Pacific Railway, 
Vancouver Island supplied all the coke 
used in the province, but since the fall of 
1899 the supply has been drawn from the 
Fernie coal mines in the Crow’s Nest 
Pass. The Vancouver Island coke is 
strong, but high in ash, averaging about 
fifteen per cent, while the Crow’s Nest 
coke has about the same, if not greater, 
strength and carries only about ten per 
cent. ash. ‘The railway haul from the 
ovens to the Greenwood smelter which 
is the most westerly plant in operation 
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at present on the main land of British 
Columbia, is about three hundred miles, 
while the haul by steamer from Comox, 
on Vancouver Island, to Vancouver is 
about sixty miles, and from there to 
Greenwood by rail about six hundred 
miles. 
In this portion of British Columbia 
there are several parallel zones of vari- 
able extent which are mineral bearing. 
Deadwood Camp is situated in one of 
these zones, which may possibly be con- 
nected with the zone occupied by Phoe- 
nix camp, about-six miles in an air line 
to the eastward. The rock formation is 
quite difficult to classify, because the al- 
terations from the original rocks has 
been so marked. Metamorphism, shear- 
ing, crushing and faulting, as well as 
erosion from glacial action, and uplift- 
ing from eruptive disturbances, have all 
left their marks. .Apparently the orig- 
inal rock was diabase, but to-day much 
of the country rock is quartzose and cal- 
careous, while intrusions of porphyry 
occur in the ore bodies evidently of a 
more recent period than that during 
which the ore was deposited. These in- 
trusions appear to have had no effect on 
the ore, even close to the lines of con- 
tact. 

Undoubtedly because of the disturb- 


ances which caused the shearing move- — 


ment, an excellent opportunity has been 
afforded for the deposition of the enor- 
mous bodies of mineral which have been 
discovered, and occur with lenticular 
structure, usually without well-defined 
walls and often reaching several hundred 
feet in length, and upwards of 100 feet in 
width. Apparently the basic rock yield- 
ed the magnetite, which is almost always 
the gangue in which the chalco-pyrite is 
found. Through this magnetite, solu- 
tions charged with copper must have 
percolated, depositing as a resultant 


chalco-pyrite, sometimes in masses of 
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considerable extent, at others in crystals 
and small particles as impregnations. 
The deposition of ore is not confined to 
the magnetite, for the chalco-pyrite is 
often found in paying quantities in the 
diabase, associated with garnets and 
hornblend, the latter sometimes altered 
to asbestos. Calcite crystals and veins 
also occur through the ore bodies as well 
as in the country rock, but in the latter 
are usually only found, where shearing 
has made the country rock schistose. 

Referring to the Sunset ~mine,- the 
writer says that there are about 250,000 
tons of ore above the one-hundred-foot 
level and he believes that the cost for 
mining should not exceed eighty cents 
per ton. From this and other conclu- 
sions and a consideration of the gen- 
eral low cost he believes there is a great 
future for low grade ore in British 
Columbia.—En gineering 
Journal. 


and: Minmg 


Germany’s Ore Imports. | 
The following report is given of the 
importation of iron into Germany for 
the? year (1962; 


Per 

From: Tons. cent. 
SPaiiinye ee wee eek 1,367,016 42.4 
Porto alee eee 2,580 O.I 
Prancer ont. 88,157 Px: 
EGET IA Ran yee nee 304,587 9.4 
INIOT Wa vues eae eee 38,912 i2 
sweden 2). 0 aoe 1,041,317 a2. 8 
daly: 58,524 1.8 
(ARC CO ey OMe 134,625 a2 
Newfoundland ... 189,460 5.9 
AGE be eee ee: 3,225,178 100.0 


Importation of manganese-ore for the 
year was as follows: Russian sent 128,- 
537 tons; Turkey, 3,840; British India, 
9,980, and Brazil, 2,954, making a total 
of 145,311 tons. Spain sent iron and 
copper pyrites amounting to 272,754 
tons. Nickle-ore came from New Cale- 
donia and amounted to ‘3; 213 tons.— 


Stahl und Eisen. 
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Therapeutic Action of Blue Light. 


A clinical report from Vienna an- 
nounces the remarkable results obtained 
by Dr. G. Kaiser in treating human 
tuberculosis with blue light. In his ex- 
periments he has observed that the rays 
emanating from an electric arc lamp, 
concentrated on an object immersed in 
a bath of methylene of a blue color de- 
stroyed the tuberculous bacilli in about 
thirty minutes. The application of this 
treatment is practicable and the results 
obtained in the treatment of two con- 
sumptives whose malady had reached an 
advanced stage merely proved the obser- 
vations previously noted in the labora- 
tony. Dr. Kaiser also observed that it 
was possible to utilize the same blue 
rays as anasthetics.—La Nature. 


Testing Electric Meters in Russia. 


Beginning with the first of next year 
only such electric meters as have been 
tested and officially approved by the De- 
partment of Measures and Weights of 
the Ministry of Finance will be recog- 
nized in Russia. This royal decree will 
not invalidate types of meters known 
and used before January 1, 1903, but af- 
terwards rejected by the inspecting 
board. Such meters will be permitted 
until January I, 1908. The tests made 
by the inspectors will be practical.—E-x. 


Composite Filament. 


A large number of experimenters have 
been investigating the best means 
of combining other materials with car- 
bon for the improvement of filaments 
for incandescent lamps. The success or 
otherwise of these inventions can only 
be determined by years of trial, but in a 
good number of instances results have 
been obtained which point to consider- 
able improvement being possible from 
admixtures. We understand that Mr. 
F. de Mare, of Brussels, proceeds on 
somewhat the following linesin the manu- 
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facture of the new filaments which he is 
turning out. He first prepares a core of 
magnesia, tar, and carbon. Through 
this filament a current is passed while it 
is exposed to the air. The consequence 
is that all the carbon is burnt off, leaving 
a hard surface of magnesia. The next 
process is to flash the filament in a hy- 
drocarbon vapor, which results in the 
deposition of a layer of carbon on the 
outside of the magnesia. This is said to 
furnish an exceedingly strong filament, 
and one which gives a good efficiency. 
We have not, however, yet heard what 
average watts per candle are obtainable 
with lamps equipped with this new com- 
posite filament.—London Electrical En- 


ginecr. 
Karlsruhe Electricity Works. 


A new generating station has been re- 
cently established by the municipality of 
Karlsruhe, Baden, Germany, and three- 
phase high-pressure current is being 
distributed. The generating plant itself 
consists of three  steam-alternators, 
space being allowed for a fourth. Each 
machine is of 560 kilowatt capacity and 
operates at fifty cycles and 4,000 volts 
per phase. Six boilers are provided, 
each having 2,600 square feet heating 
surface, of which 600 square feet are 
superheater suriace. The boiler pres= 
sure is 140 lbs per square inch, and the 
steam is superheated to 480 deg. F. Two 
electric pumps lift the feed water from a 
sunk well to the filters, from which it 
flows to two tanks, each of 10,000 gallons 
capacity. Steam feed pumps supply the 
feed water to the boilers through feed- 
water heaters. 

The engines are of the horizontal tan- 
dem compound type, supplied by 
Messrs. G. Kuhn, of Stuttgart, and each 
is rated for an output of 600 horse-power 
normal, and 760 maximum at ninety-one 
revolutions per minute. 

The three-phase generators are of the 
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flywheel type, direct coupled to the en- 
gine, and separately excited from over- 
hung dynamos. The magnet-wheel 
weighs thirty-four tons, and carries 
sixty-six poles, wound with rectangular 
copper tape. The variation in angular 
velocity is not greater than 0.3 per cent 
and the generators consequently run 
well in parallel. The exciter is wound 
for about seventy volts, and its armature 
can easily be drawn off the main shaft. 
The construction of the generators is es- 
pecially designed to give free access to 
all parts of the winding and the lower 
half of the armature winding can be 
easily inspected from the alternator pit. 
If necessary, the whole frame, after be- 
ing fixed to the magnet-wheel, can be 
rotated so that the lower half is open to 
inspection from the engineroom floor. 

The cables from the alternators are 
led into a chamber reserved exclusively 
for all the high-pressure apparatus, 
where plenty of space is allowed for the 
fixing of “live” parts at a safe distance 
from each other and from the frame- 
work. Special attention is given to the 
high-pressure fuses, and each is sepa- 
rately enclosed on three sides in a glass 
and porcelain case to prevent the dam- 
aging effects of an arc. ‘The cases are 
open only to the front, to allow for re- 
placement. 

The generating plant is controlled 
from the main switchboard in the en- 
gineroom, on which no apparatus has a 
higher voltage than 120, this being also 
the pressure of supply. The transform- 
ers for the ammeters and voltmeters are 
placed in the high-pressure chamber. 
No measuring instruments are provided 
ior the exciterseytheit. reonulatorsmare 
fixed on the generator panels. ‘To facili- 
tate the paralleling of the alternators, 
the governors of the engines can be 
separately regulated by means of small 
electric motors, operated from the gen- 
erator panels; also, by means of a me- 
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chanical coupling, all the-governors can 
be regtilated together from, thewcenm 
panel. Under running conditions, 
therefore, the attendant has only to 
watch the centre panel—the voltmeter 
which shows the pressure at the dis- 
tributing points being fixed on this panel 
—and need only give attention to the 
generator panels when starting or stop- 
ping one of the machines. 

The feeders are taken from the bus 
bars in the high-pressure room, each 
feeder having a separate panel equipped 
with the necessary instruments. The 
feeder network consists of two complete 
ring systems, one for lighting and one 
for power, each ring feeding two dis- 
tributing points. Two of these points 
are in the town, and two on the harbor 
(Rhine), and from these points branch 
off the high pressure distributing cables 
to the transformer stations; forty miles 
of cables in all have been laid down. 

Coming now to the transformer plant, 
five of the transformers are wunder- 
eround; forty-four are in towers above 
cround, thirty-six throughout the town, 
and eight on the harbor, and ten are in 
private houses. In all, seventy trans- 
formers are in use, varying in output: 
from fifteen to fifty kilowatts. 

In the interior of the transformer 
tower three switchboards are arranged 
in the form of a triangle, and the tower 
itself can be revolved, so as to give ac- 
cess to all the gear, one door only being 
necessary. This door opens opposite the 
low-pressure board, and the tower can 
then be turned into the second position 
for the high-pressure gear, and to the 
third, which allows for easy inspection 
or replacement of the transformer. The 
great advantages obtained by this simple 
arrangement are at once apparent, as re- 
eards both safety and convenience. The 
disposition of the plant in the other 
transformer stations is on the same 
lines. | 
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A system of connecting boxes is in 
use where the low-pressure distributing 
cables cross each other, so that if a 
breakdown occurs in one of the cables, 
its effect is greatly reduced by discon- 
necting this cable, and connecting to the 
other.—London Electrical Review. 


School and Club Rooms For Ele= 
vated Railroad Employees in 
Chicago. 


An instruction and reading-room for 
the benefit of its employees has recently 
been established by the Northwestern 
Elevated Railroad Company, of. Chi- 
cago, on the top floor of its office build- 
ing, which is situated above the car-barn 
and repair-shop at the northern terminal 
of the road.. 

The room is fifty feet wide and sixty- 
five feet long and has windows on the 
east, south and west sides, affording an 
abundance of light and also splendid 
views of Lake Michigan, Sheridan Park, 
and the surrounding fine residence dis- 
trict. In this room have been provided 
writing and reading tables, the latter be- 
ing well stocked with current files of the 
principal electrical, mechanical and rail- 
way papers, as well as many of the popu- 
lar magazines. Copies of all the bulle- 
tins and orders for the employees are also 
kept here for reference. 

The principal feature of the room and 
the one that will unquestionably prove 
to be most valuable to the employees, as 
well as to the company itself, is the 
equipment provided for giving air-brake 
and electric instruction to the men. The 
apparatus is situated in the northwest 
corner of the room and the general ar- 
rangement is shown in an _ excellent 
illustration. A dummy car, seen at 
the center of the picture, is mounted 
upon a platform so that the brake ap- 
paratus may be easily viewed. Only the 
car equipment up to the car floor is pro- 
vided, as the body portion is not essen- 
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tial for instruction purposes. A com- 
plete air-brake equipment, correspond- 
ing to what is regularly provided on the 
Northwestern company’s motor cars, is 
mounted on the dummy car. The two 
wheels on each side of each truck are 
represented by a single wooden wheel, 
and the brake shoes engage with the op- 
posite sides of this dummy wheel as if 
each side represented a wheel. As a fur- 
ther help to simplify the apparatus, an 
old-style brake gear connecting the cyl- 
inder with the brake beams has been 
used. This is much simpler in action 
than the more complicated gear used on 
the motor cars, and as its principle is the 
same, serves the purpose better. 

The remainder of the dummy-car 
equipment comprises a main train-line 
air reservoir and a car air-tank. An air- 
gauge is mounted above the car floor so 
as to show at a glance the condition of 
the air pressure in the two tanks. This 
gauge is not provided in the motor cars 
and is used simply as a means of instruc- 
tion. Supported on a stand at the right 
of the dummy car is an air-tank and cyl- 
inder, such as are used on one of the 
trail cafsvor aitrains) “Lhe piston of the 
cylinder, instead of being connected to 
a brake gear, is stopped in its outward 
movement by a wooden block. 

About twice every week R. B. Stearns, 
superintendent of the Northwestern 
Company, takes five or six of the motor- 
men and gives them an hour and a half — 
of instruction on this apparatus. The 
action of the air-brake, the motorman’s 
valve, the triple valve and other features 
of the braking system are clearly and 
thoroughly explained to the men and 
then they are allowed to ask questions. 
About a week afterward they are ex- 
amined by Mr. Stearns and if found con- 
versant with all the features of the sys- 
tem and competent to handle a train 
they are given a certificate which is good 
for a year. At the end of that time they 
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are examined again. All the old motor- 
men of the company are now being ex- 
amined in this way, and whenever a new 
man is employed he is required to pass 
a satisfactory examination before he is 
allowed to take charge of a train. 

After the air-brake instruction is over 
the men are given an explanation of the 
electric controller and shown how the 
different connections on the motors are 
obtained by means of the banks of 
lamps. They are also shown the interior 
construction of the controller, how to 
operate it in order to prevent damaging 
arcs and how to repair a broken con- 
tact or other trouble that may arise. In 
general, the learner is made thoroughly 
familiar with the whole motor-car and 
train equipment, so if an accident hap- 
pens he knows where to look first for 
the trouble and how to repair it after it 
is iound.—W’estern Electrician, 
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A serial article made up of papers and 
the discussion of them at the one hun- 
dred and sixty-fourth meeting of the 
American Institute of American En- 
gineers.—Electrical Review, N. Y. 


The Quebec Bridge. 


A well done description of the new 
cantilever bridge over the St. Lawrence 
River near Quebec. Seven illustrations. 
—E. A. Hoare, C. E., m Canadian Engt- 
necr. 


Water Power Development. 


What has been done in improving and 
modernizing the plant at the Shawinigan 
Fall.—Ibid. 
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Current Engineering and Scientific Notes 


ABSTRACTS FROM THE FOREIGN PAPERS 


Cosmogonic Electrical Phenomena. 


Revue Scientifique. 


Mr. Michael I. Skvortzow, in a recent 
contribution to this paper, considers at 
some length that electrical energy orig- 
inally played an important part in the 
history of the earth, and that heat energy 
has become more and more important in 
proportion as the earth has assumed a 
more material form, so that the more its 
energy has passed from the dynamic to 
the static form, the greater has been the 
absorption of dynamical energy in over- 
coming resistances. The author attri- 
butes the heat of the earth to electric 
currents circulating mostly near the 
surface; the interior of the earth, on the 
other hand, he thinks may be as cold as 
the greatest depths of the ocean, says 
the Electrical Engineer. Changes in the 
aspect of the earth, as well as meteoro- 
logical phenomena, he attributes to elec- 
tric currents induced by solar influence. 
With regard to temperatures of differ- 
ent planets, the author holds that these 
depend less on their distance from the 
sun than on their reserve of energy, and 
on the currents which the sun induces 
on them by virtue of their axial and 
orbital motions. 


Reduction of Tantalic Acid in 
Electric Furnaces. re 
London Electrical Engineer. 

Tantalic acid has always been re- 
garded as infusible and non-reducible by 
carbon, and it has remained for Profes- 
sor Henry Moissan, the French experi- 
menter, to discover that not only is it re- 
ducible in the electric furnace, but that 
the metal tantalum, or, as it is more com- 
monly called now, columbium, is thereby 
obtainable in a nearly pure state. To 
this end the tantalic acid is agglomerated 


into cylinders with sugar-charcoal, and 
after calcining is placed in a graphite 
crucible, which is heated in the electric 
furnace. The temperature must be very 
high in order to melt the metal after it 
has been reduced. A current of 800 
volts and sixty amperes is used, and 
aAiteiethe mixture hasbeen! heated tor 
about ten minutes the metal is separated 
in a fused state, and upon cooling has the 
appearance of a brilliant metallic mass 
with a crystalline fracture. It is said to 
be nearly pure, and in some cases con- 
tains only five-tenths per cent of carbon. 
The cast metal is quite hard, and will 
easily scratch glass and quartz. It is 
not fusible in the oxyhydrogen blow- 
pipe, but in this case is transformed into 
tantalic acid. To melt it in the electric 
furnace requires the use of a very power- 
ful arc. The density of tantalum has 
been found to be 12.79, while powdered 
specimens have shown a density of be- 
tween 10.08 and 10.78. 
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Negative Boosters to Diminish 
Earth-Currents. 
Elektrotechnische Zeitschrift. 

Herr Zien recently relatedia series, ot 
interesting experiments by himself on 
Kapp’s system of inserting negative 
boosters along an electric road at vari- 
ous places to diminish the earth-cur- 
rents. Without detailing too much, it 
may be said that the booster used with 
alternating current is a simple transfor- 
mer with bifilar windings. In other 
words, the ampere windings act against 
one another. In the experiments, which 
were conducted in the laboratory, non- 
inductive resistances were used to repre- 
sent rails and earth. An English con- 
temporary, in commenting on the article, 
says that by varying the number of turns 
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in one winding of the transformers, and 
hence also the ratio of the numbers of 
turns of both windings, the author ob- 
tained the following interesting result. 
According to the value of the ampere 
windings acting against each other, the 
E. M. F. induced in the transformer 
winding may be positive or negative— 
i. €., producing or consuming volts; volts 
are always produced in that winding the 
ampere windings of which are overcome 
by those opposed. It follows that by 
properly choosing the ratio of the turns 
of both windings, it is possible to make 
the earth current either positive or nega- 
tive or zero. The author concludes that 
such transformer boosters, as they need 
no attendance, would be very suitable 
for alterating-current railways. 


Incandescent Lights. 
London Electrical Review. 

In an article on this subject in a re- 
cent number of Der Gastechniker, Mr. G. 
Rothgiesser mentions that electrical vi- 
brations exercise a favorable influence 
upon the mixing of gas and air in the 
incandescent burner. The same is the 
case with sound vibrations, which bring 
about a considerable increase in the il- 
lumination of a burner in which the gas 
supply is in excess. It is conceivable, 
therefore, that it might be advantageous 
to construct burners with some arrange- 
ment for producing artificial vibrations. 
In the same manner that electrical vibra- 
tions affect the thoroughness with which 
the gas and air mix, the light waves, the 
author thinks, also may act. This action, 
perhaps, may afford an explanation of 
that capriciousness in illuminating 
power of the incandescent gaslight 
which has hitherto not been accounted 
for. Great differences in the illumina- 
tion given off by an incandescent gas- 
light are likely to be obtained according 
to whether there are or are not. sound 
vibrations permeating the room, and it 
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follows that the reflected light and the 
temperature of the apartment in which 
photometric tests are made must be 
taken into consideration in future. | 

The present studies were made from 
the records of nine different voices, se- 
curing enough variety, it is believed, to 
eliminate from the results conclusions 
based on peculiarities of utterance that 
are merely individual. The waves were 
measured under a microscope, with ap- 
propriate attachments. As a result of 
his observations, the author defines the 
American “a‘” as consisting of the fol- 
lowing acoustic elements: First, a 
chord-tone more or less strong, accord- 
ing to the amount of reinforcement 
which the mouth cavity gives it, varying 
within great range. In general it is quite 
strong below 200 vibrations to the sec- 
ond, and weak between 250 and 600, 
above which last point it becomes very 
strong, coinciding with the lowest ob- 
served mouth-resonance of the vowel. 
In the second place, he finds that a char- 
acteristic “a” resonance in the region 
of 1,550 vibrations to the second 1s al- 
ways present, but not absolutely station- 
ary, because the vowel may tend more 
or less toward “a” or toward “e,” with 
endless nuances. This characteristic 
resonance is not a particular point, but 
covers a considerable region. His third 
conclusion is that there is a strong res- 
onance at one or two lower regions cen- 
tering in 650 and 1,050 to the second 
respectively. Both may be present, but 
one at least must be Great individual 
variation is shown in the relation of 
these resonances to each other and to 
the fundamental. The characteristic 
fae resonance at (cC%”) I,55@midbeam 
determines the vowel character, but it 
must receive “body,” so to speak, by 
one or more reinforced lower tones. 
This gives to the ear a certain fulness or 
openness which it requires, setting it in 
sharp contrast to the thinness of “i” 
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(as in pique). From the information 
given by the author it is apparent why 
all “‘a*’s” whether pronounced by man, 
woman, or child, are heard by the ear 
as a unit sound. There is a large ele- 
ment which is substantially a constant. 
The very able chord-tone does not dis- 
guise the identity, for the ear has learned 
by long practice to dissociate this form 
from the function of vowel-differentia- 
tion. On the other hand it is equally 
clear that no one “a*” is ever quite like 
any other, and that, without isolating 
the essential characteristics of the vowel, 
there is room for infinite variety of in- 
dividual utterance. Not the least im- 
portant deduction which this careful in- 
vestigation would appear to warrant is 
that it will be practically impossible to 
decipher a record of speech from the 
photograph of the sound vibrations. 


Electrolytic Estimation of Iodine. 


London Electrical Engineer. 


Mr. Erich Muller, in a recent paper on 
the electrolytic estimation of iodine in the 
presence of bromine and chlorine, shows 
that when an alkaline or neutral solution 
containing various haloid salts is electro- 
lyzed, the iodide is quantitatively con- 
verted into iodate, which can be estimated 
by treatment with potassium iodide and 
_ titration with thiosulphate. To prevent 
the reconversion of iodate into iodide, the 
electrolysis is carried out in the presence 
of a little potassium chromate, which 
must be allowed for when titrating. The 
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cathode used wasa gauze of platinum wire 
Io cm. long and 0.5 cm. thick, the anode 
a piece of platinum foil 14 cm. square and 
platinized on each side; a current of I 
ampere for one and one-half minutes is 
employed, and the E.M.F. must not ex- 
ceed 1.7 volts or some bromide will be 
converted into hypobromite. 


Formation of Ozone by the Electric 
Discharge. 


London Electrical Engineer. 


This subject was recently studied by 
Mr. A. de Hemptinne, who has now pub- 
lished his conclusions in the form of 
a paper. Ile finds, 4s.-asresult-or his 
research, that the amount of ozone 
produced by means of the electric dis- 
charge varies greatly with the distance 
of the tinfoil plates from one to another, 
and with their size. It is not proportional 
to the amount of air passed in a given 
time, and the pressure has apparently lit- 
tle influence. The intensity of the eléc- 
trical current has also a very considerable 
influence on the amount of ozone formed, 
a current of low potential and high den- 
sity being more advantageous than one 
of high potential. For a given value of 


electrical energy, there will be a given 
value of those different factors for which 
the formation of ozone is a maximum. 
The increase in the amount of ozone by 
employing oxygen instead of air is not 
sufficient to justify its use from an eco- 
nomic standpoint. 
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By-Products the Dividend Earners 


By CHARLES A. LIEB 


Central electric power-stations being 
so very modern, and those in control of 
them being so much more than occupied 
in endeavoring to keep the business of- 
fered, that the conditions are not com- 
parabie with and are quite different 
from those of any other large finan- 
cial “undertaking, | Central stations 
are constantly being torn down and 
then built: Cup qe bhis eehas eeoccurred 
time after time, and the great. sta- 
tions now going up in New York for 
the electric light and railway companies 
will probably scarcely be in operation 
and running on a successful money- 
making basis before being abandoned 
for economical reasons. Why should 
not new stations be built directly at the 
mines, or power be transmitted direct 
from hydraulic-plants like those at Mas- 
sena or Ramapo, both of which are with- 
in commercial distance of the city? The 
central station has been scrapped, or 
thrown into the junk-heap, on an aver- 
age of once every six years, although the 
period of successful electric lighting 
business has been hardly more than 
twelve years. This condition is one 
financially impossible in any other busi- 
ness enterprise, but so constant have 
been the improvements in apparatus, all 
looking toward more economical pro- 
duction of current, that only in small 
towns, where the plant originally in- 
stalled was equal to an increased de- 
mand, have any efforts been made to 
utilize the investment to its maximum 
capacity by the manufacture of by-prod- 
ucts during the hours when the station- 
load was low. 

In large coal-burning stations, espe- 
cially, the maximum load is carried ap- 
proximately only four hours. out of the 
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twenty-four, but in spite of this it is 
necessary to maintain a full crew at all 
hours, regardless of the amount of cur- 
rent output. ‘This, it will readily be seen, 
involves a steady loss and is a drain on 
the resources of the company operating 
Any means of earning 
money outside the sale of current 
should be utilized, thereby effecting an 
economy of general operation, which is 
ineffectual if the fixed charge kills it. 
No matter how large the territory is in 
which the station is located, all charges 
should be kept at the minimum. If the 
consumer receives the benefit of, say, 
one-half the saving and current is sold 
at a reduced rate, competition is dis- 
couraged and dividends increased, which 
is safer from an investment point of view 
than an exclusive franchise. 

Beginning at the construction of the 
plant, the outiay for land in a large city 
is always heavy, and in New York this 
is especially the case, as the modern sta- 
tions call for river-frontage property. 
Many mistakes have been made in se- 
lecting the locations for power houses 
and in the treatment of the properties so 
as not to suffer serious losses when they 
had to be abandoned for operative rea- 
sons. The cable building of the Metro- 
politan Street Railway Company in 
New York is a striking example of all 
around good judgment. It is now aban- 
doned for use as a central power-station, 
but the building itself is a thoroughly 
modern office structure and no doubt a 
It is 
but natural for the members of a cor- 
poration to take into consideration the 
increasing value of real estate, when 
planning to erect a new station. This 
fact is frequently considered of such 
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great importance that an old building 
will be destroyed and the land alone sold 
for more than the original cost of both 
building and land, but how much wiser it 
would have been in the first place to 
have erected a building which could be 
used as a factory or office, with the 
ground floor or basement devoted to the 
station. The station building might 
have a height of, say, fifty feet between 
floor and roof, with an independent fire- 
proof roof. Above this a towering of- 
fice-structure can be built, and the com- 
plete steel and stone building used for 
manufacturing or other revenue-earn- 
mee purposes. — Lo, the hypercritical 
engineer it might seem perhaps that 
this fireproof roof, being independ- 
ent, and having such a slant as to drain 
well, would be a decided disadvantage, 
and the structure above impracticable. 
This, however, is a matter easily taken 
care of, for a level floor could be built 
above the root and apertures left in the 
side of the building to allow the drain- 
age to pass off; little space would be lost 
and in case of a fire and the consequent 
pouring of vast quantities of water into 
the superstructure, the central station 
could continue to operate steadily with- 
out any danger of flooding or loss. The 
fireproof roof should be so designed 
that a collapse of the entire superstruc- 
ture would in no way endanger the sta- 
tion proper. 

A building of this nature would not 
only be a radical departure from meth- 
ods now employed, but would also be a 
very important asset to the company 
owning and operating the central sta- 
tion. In fact, taking into consideration 
the very high office rentals now demand- 
ed in our large cities, it is possible that 
the floor-space of such a building would 
account for a large proportion of the to- 
tal expenses of operating the station. 
The adjacent property would also in- 
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crease in value, and this would steadily 
aid in raising the value of the station 
property itself in many ways. 

Perhaps objections would be made 
to this class of building from a 
purely aesthetic or sentimental point of 
view, and also as regards ventilation, 
coal-handling, etc. These latter points 
are easily met and disposed of by 
capable engineers, and when the matter 
is thoroughly sifted, the sentimental ob- 
jections will be found to fall very flat. 
As an example of this take the great 
building of the Metropolitan Street Rail- 
way, at Broadway and Houston street in 
New York city, which formerly oper- 
ated the great Broadway system from 
the sbattepvatouliitieth. street. How 
many people who have passed through 
or by that building were aware of 
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there any smells in that building— 
smells of coal dust, oil, or the sickly 
odor of greasy steam; is there any noise 
or dirt? Surely, that building is as clean, 
as noiseless and as odorless as any build- 
ing on Broadway. In fact, from the 
standpoint of the practical man it is an 
adornment to the street, being good to 
look at, and is also a very decided and 
satisfactory money-maker on account of 
the stores and: offices which entirely fill it 
irom the ground floor to the top story. 

Central stations which are located in 
busy portions of a city should be advan- 
tageous as depots for the delivery of ar- 
tificial ice, which can readily be manu- 
factured in connection with an electric 
lighting station and for considerably less 
than one dollar per ton, laid down in the 
store house or delivered on board wag- 
ons. Fixed contracts can be made with 
responsible ice companies to take the 
entire output at about two dollars per 
ton. In connection with an ice-plant a 
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cold storage warehouse could be oper- 
ated in the superstructure, and at a good 
profit. A feature of this which is strik- 
ing and extremely practical is that the 
refrigerating and ice-making plants 
would permit of a cutting out of the 
power required from the electric light 
circuit for as long as four hours at a 
time without inflicting any serious losses 
in the ice-making plant. The central sta- 
tion superintendent can easily see the ad- 
ditional insurance which extra plants 
of this nature in the power-station build- 
ing would give Him, and he will be the 
more ready to take to the idea on consid- 
ering that he can switch off his power 
from the motors that operate his refriger- 
ating pumpsand compressors without giv- 
ing the public notice that he is in trouble, 
and, in fact, without doing any serious 
damage or causing any loss of an appre- 
ciable amount, either to his ice-plant or 
lighting circuit. As a rule, the station 
troubles last only a few minutes, espe- 
cially if the lighting-load can be 
promptly and materially reduced. It re- 
quires about four horse power for twen- 
ty-four hours to produce one ton of ar- 
tificial ice, so that if a five-hundred-ton 
daily capacity ice-plant were installed, 
the switchboard operator would have in 
this case practically a storage reserve 
for immediate use on his main lighting 
circuit of about two thousand horse 
power. 
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It was not intended in this article to 
go into the details of making artificial 
ice or any of the many other of what are 
called, perhaps for want of a better 
name, by-products. The purpose was to 
suggest the wisdom of providing for the 
profitable use of a central station build- 
ing from the first and later to deal 
with these matters in detailyy=its 
confidently believed that important 
power customers can be secured in a 
great city who will use power only at 
such hours as are named by the lighting 
company and that these can be served 
at’ a price’ so “low thagwie Niagara 
water power could not compete. For 
instance, if a large consumer for cur- 
rent could be secured who would agree 
to use power only between the hours of 
midnight and eight o’clock in the morn- 
ing and on Sundays, the rate at which 
power could be sold at a profit is sur- 
prising. Indeed, this might be called 
another by-product. The subject is al- 
most inexhaustible; the central station 
manager has barely scratched the sur- 
face. Many questions remain to be 
solved, such as the heating and lighting 
of large buildings, hotels, etc. Electro- 
chemistry and many other applications 
should be taken up from time to time, and 
though the problems incident to such 
subjects may not now be solved, there is 
every probability that their open con- 
sideration and discussion will result in 
much advantage to station operators. 
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PUBLISHERS’ NOTICE 


THe EvectricaL AGE for June greets 
its readers in a new form and a new 
dress. These changes are, however, of 
minor importance as compared with the 
wider scope of the magazine now inaug- 
urated under the present management. 

Since THE ELECTRICAL AGE was 
founded in 1883, remarkable changes 
have taken place in commercial and 
financial fields. The tendency of the 
time is toward consolidations. Elec- 
trical interests no longer stand by them- 
selves. The trend of events is toward 
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the consolidation of electric lighting. 
plants with gas properties, and the street 
railways and the absorption by financial 
interests having a community of inter- 
ests of each and every one of the cor- 
porations which cater to the general 
needs. ‘This is particularly true in the 
larger cities: 

dhe. present owners of VHEr’ ELEc- 
TRICAL AGE believe that its field should 
be broadened to cover all of these close- 
ly related interests. With this in mind 
and with the paper conducted by men 
of practical experience in the building, 
operating and financiering of corpora- 
tions and the conducting of industrial 
enterprises, as well as versed in science 
and mechanics, it is believed that THE 
ELECTRICAL AGE will come nearer to fill- 
ing the ideal of a trade periodical than 
any now in existence. 

It is the purpose of the publishers of 
THe ELeEctricAL AGE to make a maga- 
zine which shall give to the financier, the 
street railway manager and the officials 
and managers of the electrical lighting 
and gas companies, all the most valuable 
and interesting news of their businesses; 
to combine with this, papers from lead- 
ing men in each department upon vari- 
ous technical problems; to retain, in fact, 
all the most valuable features of the trade 
journal. 

But, it is also the design of the pub- 
lishers to break away from trade tradi- 
tions; to have every article written in 
terms which the layman can understand 
and to make every article interesting to 
the general reader. 

It is intended to make THE ELEc- 
TRICAL AGE valuable to the men in the 
shops, to the linemen and the men on the 
cars, to those who manage the dynamos 
and engines at the central stations and 
every other workman in the. electrical 
rield who desires knowledge, as well as 
interesting to the men who manage and 
direct our public utilities. 


The Telephone and the SkKy-Scraper. 


In considering the various phases of 
city life in this twentieth century, several 
things stand out with striking promi- 
nence from the curiously jumbled back- 
ground of which they form an integral 
part. We are essentially a busy people. 
No other nation can grasp fully the 
swing and the stride of our giant enter- 
prise, because they lack the first principle 
of such understanding, a true concept of 
what a ‘‘day’s work” means to an Ameri- 
can business man. Even Germany, our 
most aggressive competitor, seems unable 
to put into ten hours much more than a 
half or three-quarters as much as we 
can put in them. And so we prosper and 
forge ahead. 

Of all the influences at work to-day for 
promoting ease and luxury, electricity, 
‘with particular reference to its applica- 
tions in railway, telephone and telegraph 
matters, stands easily foremost. And of 
the three, the telephone is the most 
powerful. To its distance-annihilating 
magic may be ‘credited the ‘existencevof 
many great and powerful businesses. It 
has come to be an important if not almost 
a vital factor in the cities’ home life. Its 
active place in the daily routine could not 
be replaced by any other instrument of 
like size and practical utility. In New 
York city alone there are eighty thousand 
stations under the control of one com- 
pany, and perhaps a fourth of these are 
situated in other than places of business. 

Manhattan Island is divided by the lo- 
cal telephone company into precincts or 
districts with a central station in each. 
Turning to the familiar: Cortlandtvex= 
change or central station, let us consider 
what would happen if, for the brief space 
of one day, it were cut out and could 
give absolutely no service. Practically 
all the “snap-shot” financial business of 
the city would be at a dead stop within 


ten minutes. Then the ticket offices and 
express companies would feel the par- 
alysis stealing rapidly over them with 
numbing force and’ restless impulse. 
Frantic brokers, unable to get advices, 
would weep and laugh hysterically, curse, 
tear up to the telegraph instruments—and 
find the hastily scrawled notice posted 
above them: “Owing to pressure of busi- 
ness, no rush messages will be accepted.” 
Then the newspapers would feel the icy 
grip of silence, and next morning four 
pages would appear where there formerly 
were fourteen. | 

And if the exchange named, or, for 
the sake of argument, all the instruments 
below the City Hall, should be cut out or 
in some other way put out of business, 
the matter would become one of the 
gravest moment. Suppose such a case: 
how is the volume of business now trans- 
acted by telephone to be done? Must the 
tenant in a twenty-seventh-story office in 
the great Syndicate building come out 
and walk down to Bowling Green to talk 
to a customer on the twentieth floor of 
that sky-scraper? He will send a mes- 
senger, is the reply. Very well; would 
he? Taking three of the large office 
buildings below City Hall as averaging 
ten thousand calls apiece daily, divided 
equally between incoming and outgoing 
messages, and figuring an average of ap- 
proximately one hundred and fitty thou- 
sand calls a day for the district named, 
and we have a basis on which to consider 
the justly famous A. D. T. boy, the lead- 
en-footed Mercury without wings. Each 
of the three large buildings has ten ele- 
vators. The average number of trips per 
hour is about fifteen, a round trip being 
made in four minutes, and the passengers 
carried, five. This gives a total of about 
twenty-four thousand passengers carried 
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a. day under normal conditions. 


TELEPHONE AND SKYSCRAPER. 


building also has about ten thousand tele- 
phone calls per day. Accordingly, should 
that efficient instrument, the telephone, be 
cut off, the elevator service would have 
to be considerably more than doubled. 
Fifteen thousand incoming boys and fif- 
teen thousand outgoing boys in three 
buildings! They could not get into the 
buildings, or, if in them, they could not 
get out. Side streets would choke up, 
traffic in the usual highways and byways 
of commerce would cease, giving place to 
the blue-coated army. Tremendous in- 
convenience and even great financial loss 
would result—but how the Italian push- 
cart men would profit! | 
Going a trifle farther into the matter 
we may consider, leaving the question of 
elevator capacity out of the issue, the one 
hundred and fifty thousand calls a day 
for the entire district. There are not one 
hundred and fifty thousand boys in New 
York to-day available for messenger 
work, but supposing that there were, they 
would make a carpet for all of Broadway 
from the new site for the Custom House 
to about Astor Place. Strung out so that 
one lad’s outstretched fingers touched the 
heels of the one before him, and allowing 
each one a total length, thus placed, of 
five feet six inches, the vast army, bigger 
than the combined forces of the Confed- 
eracy and the Union at the famous battle 
of Gettysburg by several thousand, 
‘ would reach from the Grand Central sta- 
tion in New York city to a point three 
miles north of Albany. Marching in col- 
umns of fours, as in usual parades, it 
would take the boys—provided they 
marched at regular speed, made no stops, 
and had no distracting novels to worry 
them—about fifteen hours to pass a given 
point. But if they were allowed to run 
loose in Broadway without let or hin- 
drance during the working hours of a 
business day, traffic of all kinds would be 
Gistantly endedi\ ‘streetcars, ' Cabs, ve- 
hicles of all sorts, general pedestrians and 
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everything else would be stopped by the 
seething jumble of the boys in blue, who 
themselves would be unable to do more 
than move a foot an hour, if so much. Not 
only in Broadway would this be true, but 
in the side streets also. 

Should such a telephoneless condition 
ever eventuate—and we may well hope 
it never will—the whole nature of public 
and private life would be totally changed 
in a miraculously short space of time. It 
is true that though the telephone eases 
business pressure and makes life better 
worth the living for all of us, it also 
creates pressure and causes conditions of 
life peculiarly its own, for where there is 
no telephone there is no rush. Northern 
China, for instance, is not in a hurry, is 
never very weary and always ready to 
put off duty. Much of Mexico jokes 
with to-morrow and blarneys to-day, 
smoking the inconsequent cigarette of 
blissful idleness and calm indifference to 
mere trite conventionality in the shape of 
work, and these peoples, in their ignor- 
ance, smile in contemptuous good humor 
at the innocent little instrument that en- 
ables us to cram forty-eight hours’ work 
into ten, and go home at night too tired 
to eat or sleep with comfort., A tele- 
phoneless Arcady may be delightful, but 
it is not au fait in America or its metrop- 
olis. 

General panicky conditions in the stock 
markets, spasmodic jumps in the prices 
of food, heavy profits for shoemakers, the 
probable loss of millions of dollars to the 
newspapers, a vast army of former em- 
ployees out of work and desperate, a 
quadrupling of the present heavy city and 
local mails, still more congestion of traf- 
fic on the Brooklyn Bridge and the vari- 
ous ferries than now exists, and the rapid 
fall of rents in the lofty office buildings 
would be the consequences of partial tele- 
phone paralysis in New York city. And 
“vellow journalism” would be impossible. 

It will be seen from this somewhat fan- 
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tastic sketch that the sky-scraper exists 
only by aid of the telephone. Rapid-fire 
business has become so large a part of 
our commercial life, during the past ten 
years, that to men engaged in it the tele- 
phone is an imperative necessity. Hav- 
ing also to be within easy striking dis- 
tance of certain definite points, like the 
banks and exchanges, better accommoda- 
tions were demanded. These are the 
conditions that led to the erection of such 
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buildings as the Park Row or Syndicate, 
Broad-Exchange and many others which, 
without the telephone, would be as im- 
possible as it is to enjoy a trip in the 
trolley across “the bridge” during rush 
hours. 

As a prominent engineer said to the 
writer recently: “Oh, yes, I know. Tele- 
phone’s a great thing. But how much 
devilment can be charged to it?” 


The Atlantic Cable 


By WiLiiam J. LAmMeTon 


Oh, link of language 

Long drawn out, 

Oh, thread of discourse 

Spun between two lands ; 

What wondrous thing you are, 
Down, down upon the nether edge 
Of ocean’s deeps, 

As silent as the silentest, 

And faster than the flight of time, 
Yet carrying to one half the world 
Thetstony o1 the other: nal®, 

And linking “every race 

Into a chain 

Of common circumstance 

That unifies mankind. 

Time was, 

Before you had annihilated it, 
When every corner of the earth 
Kept to his own, 

And made of man 

A. thing apart, 

Dissociate from his kind 

In all those human happenings 
Which make the world akin. 
Then came the Cable: 

You and Cyrus Field 

And that great ship; 

And straightaway, 

Every corner of the earth 

Drew near the others, 


And, as the sun rose 

On its circling course, 

A girdle of “Good Mornings” 
Was greeted round the world 
For man, through you, 

Was neighbor to his fellow man, 
However distant, or remote. 
Hung on a tenuous filament, 
Beneath the waves, 

Two continents 

Touched hands and hearts and lips, 
In words of sorrow 

Or of joy, 

While yet the tear was warm, 
The smile was new, 

And all of humankind 

Became as one community. 

You bear the spark 

That lights the march of news 
Around the globe, 

To fill the gap of knowledge, 
But when you came, 

The first fast link 

That made an endless chain 

Of common news and interests, 
The world went forward at a bound; 
But not ahead of you,— 

As yet, 

So near the infinite are you 

In wonderful accomplishment. 


The National Electric Light Association 


Twenty—FirtH ANNUAL MEETING 


On Tuesday morning, May 20, the 
twenty-fifth annual convention of the 
International Electric Light Associa- 
tion was opened at the Grand Hotel, 
Cincinnati, Ohio, with the annual ad- 
dress of the president, Mr. Henry L. 
Doherty, and an address of welcome by 
General Andrew Hickenlooper, of Cin- 
einnati Mr. Frederick Nicholls re- 
sponded to General Hickenlooper, after 
which the business of the session was 


' begun. 
ieee Ve E. sMoore, of; Aucusta, 
Georgia, presented a paper on the 


“Treatment of Poles with Creosote Oil 
and Other Compounds.” In the discus- 
sion that followed, Mr. Moore’s opinion 
on the advisability of this method was 
ireely discussed and the general conclu- 
sion arrived at was that for cedar, spruce 
and pine poles, such treatment was ad- 
visible. Mr. Moore’s attention was called 
fates on to. the method oi treatment 
used in the Philippine Islands where 
it is necessary to set the poles in several 
coatings of clay-like matter or cement 
to protect them from the white ants. His 
response to this suggestion was that he 
believed that the method employed in 
the southern states for making the pole 
last longest was to set it in cement, al- 
lowing it to slope above ground in 
pyramid form to a height of about two 
feet. After Mr. Moore, Mr. Fred W. C. 
Bailey, of Columbus, Ohio, was heard, 
Mespaper peine entitled, «Performance 
of the Present 220-Volt Lamp.” After 
this paper and its consequent discussion, 
the report of the committee on Standard 
Rules for Electrical Construction and 
operation was filed and the meeting ad- 
journed. 

On Tuesday night over three hundred 
delegates from various parts of the coun- 


try had resigtered and the hotel pre- 
sented a brilliant scene. Through the 
efforts of Mr. Russell Spaulding, Gen- 
eral Manager of the International Elec- 
tric Improvement Company of New 
York, the foyer and facade of the hotel 
presented an appearance not unlike that 
of the electrical building at the World’s 
Fair. The famous Elblight cables were 
strung from the centre of the rotunda in 
festoons to the wall; outside, on the 
facade of the hotel, similar cables ran 
from a brilliant crown on the roof in 
graceful curves to the corners of the 
building. The major portion of the 
evening was taken up by a smoker 
and reception. Many of the members 
had their wives with them and the hos- 
pitality of the Cincinnatians was thor- 
oughly enjoyed by all, special com- 
mittees having been appointed to pro- 
vide suitable entertainments for the 
ladies. 

On Wednesday morning at ten 
o'clock the convention reassembled and 
the business of the meeting was 
continued. wire B. As) Behrend, chiet 
engineer. of) the)) alternating, current 
department, Soin the, Bullock «Electric 
Manufacturing. Company, .of Cin- 
cilinatip sandmeiee.c hacles: oe scott: 
chief electrical engineer of the Westing- 
house Electric and Manufacturing Com- 
pany, of Pittsburg, presented a joint pa- 
per Om. di hreeiehase vs (lwo: Phase.tor 
City Distribution.” The discussion that 
followed was highly interesting and 
many points of importance were de- 
velopeds sAitér dinner Dr. F. AL, Co\Per- 
rine, president ot the stanley Electric 
Manufacturing Company, of Pittsfield, 
Mass., and Messrs. L. Denis, Quebec; 
P.JN wNunnyabrove,  Wtahir Pi My-Lins 
coln, Niagara Falls, and H. C. Gille, of 
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St. Paul, presented a joint paper on the 
“Protection of Long Distance Trans- 
mission Lines” which proved of great in- 
terest and developed a number of im- 
portant items. In the discussion the 
best methods of protecting high tension 
transmission systems from lightning, and 
how storage batteries may be protected 
when operated in connection with induc- 
tion or synchronous apparatus, were de- 
veloped. 

President Doherty, as chairman of the 
committee on the Photometric Values of 
Arc Lamps, then presented his report, 
which was freely discussed. This ses- 
sion was comparatively short, an ad- 
journment being taken at four o’clock 
to accept the invitation of the Bullock 
company to visit its works at Norwood. 
Accordingly, the delegates, some five 
hundred strong, took the special train 
provided and inspected the company’s 
works, where refreshments were served. 
The visit was greatly enjoyed by all. 

The evening session, which began 
about half-past eight, had only two pa- 
pers presented before it, one by Mr. Rus- 
sell Spaulding on “Display Lighting, 
Signs and Decorations,’ and “Possibili- 
ties of Sign and Decorative Lighting,” 
by Ei McAlister, of Newarkyainen): 
Considerable canvassing was done on 
Tuesday and Wednesday for the selec- 
tion of a new president for the associa- 
tion. Prominent among the gentleman 
named were Louis Ferguson, president 
of the Edison Illuminating Association, 
of Chicago, and vice-president of the 
Electric Light Association, and Mr. 
Murray, of the New York City Edison 
Illuminating Company. 

On Thursday morning Mr. Doherty 
opened the meeting with a joint paper on 
“Rates,” prepared by himself and Messrs. 
Ferguson, Phillips, Wallis, Patterson 
and Scovil. After the discussion, Mr. 
Charles H. Williams, Madison, Wiscon- 
sin, presented an important paper on the 
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“Advantages of the Gas Engine,” after 
the discussion of which another paper 
was read on “Boiler Firing with Oil.” 
This paper was the work of Messrs. 
James W. Warren, of Los Angeles, and 
H.’'T: Edgar, of El Paso,” The teporior 
the committee on the “Analysis of Flue 
Gases” followed. The afternoon session 
was taken up by two papers on “What 
Improvement is Desired in Meters” and 
“Hot Water vs. Steam Heating,” each 
being followed by a discussion of some 
length. 

At the executive session held on Wed- 
nesday evening, the following officers 
were elected for the ensuing year: 

President—L. A. Ferguson, of Chi- 
cago. 

First Vice-president—C. L. Edgar, of 
Boston. 

Second Vice-president—E, H. Davis, 
Williamsport, Penn. 

Executive Committee (for three years) 


-—S5. T, Durham; of Hapioni ome 


G. Gaselee, Montreal, Quebec; H. D. 
Hartman, Philadelphia. 

For Two Years—J. H. Perkins, 
Youngstown, Ohio; C. F. Hewett, Elk- 
Hareetnd, 

For, One 
New York. 

Secretary and Treasurer—James B. 
Cahoon, New York. 

Assistant Secretary and Treasurer— 
Miss Harriet E. Billings, New York. 

The following committees were also 
appointed: 

Nominations—Fred Nichols, Toron- 
to; James. D. Ayer, Bostongiigt meme 
banks, Worcester, Mass. 

Memorial—E. H. Davis, Williams- 
port, N. Y.; W. E. Moore, Augusta, Ga., 
and F. E. Smith, Somerville, Mass. 

The paper presented at a previous ses- 
sion by Messrs. Behrend and Scott was 
freely discussed and a very considerable 
ditference of opinion was registered by a 


Year—Arthur Williams, 


N. E. L. A. Convention 


number of the delegates, each side claim- 
ing that its position was the right one. 
In his address of welcome made to the 
convention on Tuesday morning, Gen- 
eral Hickenlooper, on behalf of the Cin- 
cinnati Gas and Electric Company, and 
of the city itself, assured the delegates 
that every effort would be made to make 
their stay in the city pleasant and also to 
give them some definite idea of the com- 
mercial progress of Cincinnati itself. In 
brief, General Hickenlooper’s address 
was as follows and was warmly received: 


“GENTLEMEN OF THE NATIONAL ELECTRIC 
Light Association: It affords me pleasure 
to acknowledge the compliment of being as- 
signed to the agreeable duty of extending, on 
behalf of our citizens and your resident fel- 
low-craftsmen, a cordial and heartfelt wel- 
come to 
ihe Oueen-of the West, in her» garlands 

dressed, 
- On the banks of the beautiful river.’ 

“A city which, within her territorial and 
tributary limits, embraces a population of 
nearly half a million people, 200,000 of whom 
are directly engaged in manufacturing enter- 
prises, turning out every year products valued 
at $300,000,000, which find their way, over 
twenty centering lines of railways, to every 
section of the habitable globe. 

“A city that contains the largest soap works, 
the biggest tannery, the most extensive litho- 
graphic establishment, the greatest shoe indus- 
tries and a larger number of carriage factories 
than any city in the world. 

“And last, but by no means least. one of the 
best-equipped and most efficiently managed 
electric manufacturing plants in this country, 
which, based upon its past history and phe- 
nomenal growth, gives promise in the near 
future of taking its place in the front rank of 
the great electrical industries of our country. 

“From the mere nucleus of a plant employ- 
ing but twenty men in 1806, it has in this brief 
period of half a dozen years grown to the di- 
mensions you will be afforded an opportunity 
of inspecting; briefly stated, having ultimately 
a producing capacity of 10,000 kw. machines 
and employment ot 800 men. 
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“To you, gentlemen, who have honored us 
with your presence, it is unnecessary to say 
more than to briefly refer to the pleasure we 
feel in extending this welcome to men who 
have by their energy, genius and scientific at- 
tainments rivaled the accomplishments ot 
Aladdin, with whose phenomenal success in 
the lamp business it is presumed you are all 
still more or less familiar. 

“But in order that you may not claim an 
‘exclusive patent’ on his business methods or 
arrogate to yourselves all the credit for suc- 
cess in changing ‘new lamps for old ones,’ I 
desire to call your special attention to the fact 
that, even in his case, it became necessary to 
enlist the services of two promoting agencies 
—the ‘genius of the lamp,’ which you may 
properly represent, and the ‘genius of the 
ring, a term not infrequently locally applied 
to gentlemen like myself, who have rendered 
material assistance in promoting the introduc- 
tion and utilization of the appliances which 
your genius has created. 

“Tt has been said of the immortal Lincoln 
that for a time ‘he forged the thoughts that 
governed the world.’ You, gentlemen, have 
not only forged the thoughts, but have molded 
into practical shape the crude ideas of others, 
which have made possible their application to 
industrial pursuits and business enterprises 
;that have enriched the world and added ma- 
terially to the comforts and happiness of man- 
kind. 

“Tt 1s not my purpose to weary you with 
words of fulsome praise, but only to, as briefly 
as possible, voice the sentiments or all think- 
ing people who recognize the fact that you 
have established for yourselves reputations for 
ability, energy, integrity, and that type of man- 
hood which marks each and every member of 
your association as distinctive characters of an 
age which, in scientific accomplishments, 
stands unparalleled in the world’s history. 

“We sincerely hope that this, your twenty- 
fifth annual meeting, may prove no less en- 
joyable and professionally profitable than 
those which have preceded it; and when you 
have finally exchanged all your new lamps and 
ideas for our old ones, and leave for your dis- 
tant fields of labor, we trust that each and 
every one may carry with them naught but 
pleasant memories of your only too brief visit 
to Our city. 


Convention Notes 


Mr. James Blake Cahoon, of New 
York, was elected secretary and treas- 
urer, vice George F. Porter, resigned. 
Mr. Porter’s resignation was due to his 
being compelled to go to Alaska once 
more on cable business, which will de- 
tain him there indefinitely. 

C. M. Gest, the contractor who is lay- 
ing 1,000,000 feet of underground con- 
duits for the Cincinnati Gas & Electric 
Company, converted the great manhole 
at the corner of Charles street andy@cn- 
tral avenue into a Turkish room, where 
the delegates were received. The man- 
hole is said by Mr. Gest to be one of the 
largest, if not the largest in existence, 
having a capacity of one hundred and 
fifty incoming cables and one hundred 
and thirty-seven outgoing. It was draped 
artistically with Turkish hangings and 
illuminated with colored lights in a high- 
Re- 


freshments were served, and the mem- 


ly fantastic and pleasing manner. 


bers of the association made both pleas- 
ant and profitable calls to the novel par- 
lor.. The great storm of Wednesday 
morning drowned the place out tempo- 
rarily, but with his customary energy, 
Mr. Gest got rid of the water, and by 
afternoon was once more ready for his 
guests. 

Mr. F. G. Bolles, of the Bullock Elec- 
tric Manufacturing Company, as fast as 
the names of the delegates were regis- 
tered, had them drawn off the book and 
set up in printed list, which was later dis- 
tributed with the compliments of the 
Bullock Company in booklet form. The 
book could not be completed at the last, 
but it had 550 names in it. 

Letters of regret were received during 
the opening session of the convention 
from Messrs. Nikola Tesla, Prof. Forbes 
and R. E. Compton, of England; E..L. 


Nicholls, of Cornell Untversity, sand 
many other prominent electricians. 

Mr. Calvin W. Rice, formerly of New 
York, has resigned his connection with 
his old company there, and has accepted 
the second vice-presidency of the Nernst 
Lamp Company. Mr. Rice is now located 
at Pittsburg. 

Prof. Elwell Goldsborough, of Purdue 
University, Lafayette, Indiana, and chief 
of» the electrical department@aaig cae 
World’s Fair, St. Louis, was a promi- 
nent figure among the delegates, and 
took an active interest in the discussion 
of many of the papers. Prof. Goldsbor- 
ough has been a contributor to THE 
ELECTRICAL AGE in the past, and ex- 
presses himself most favorably regard- 
ing the change effected 1n the policy and 
scope of the paper. 

Mr. Ray D. Lillibridge and W. V. 
Bergenthal, who represented the Stanley 
Electric Manufacturing Company, of 
Pittsfield, had an attractive exhibit a 
feature of which was a large autograph 
portrait of Lord Kelvin, who was photo- 
graphed while reading Dr. Perrine’s lec- 
ture on “Power Plants of the Pacific 
Coast.”’ 
light S.K.C. oil-transformer were also 
shown. ‘This transformer has been the 
cause of some litigation and attracted 


The core and coils of a thirty- 


very general interest. 

The technical press was represented 
Western Electrician, Chi- 
cago, Messrs. Norman Collins, Frank L. 
Perry, Godkin and Downer ; Power, New 
York, L. W. Hume, Chicago; Engineer- 
ing News, New York, E. E. R. Tratman, 
Chicago; Electrical Review, New York, 
Charles W. Price and Stephen H. God-' 
dard; Electrical World and Engineer, 
New York, T. Commerford, Martin, G. 
W. Elliott, of New York; and J. R. Cra- 


as follows: 


N. E. L. A. Convention 


vath, Chicago; American Electrician, 
News y ork, Es KE. Nord and A..E.. Clif- 
ford; ELEctRicAL AGE, New York, Ar- 
thur S. Riggs. 

Messrs. Probasco and Fleming, rep- 
resenting the Westinghouse interests, 
had an attractive exhibit, which included 
a number of Nernst lamps. 

Thomas J. Ryan, district manager in 
Cincinnati for the Fort Wayne Electric 
Works, found so many people interested 
in his exhibit, which included the ingen- 
ious revolving fan, that he was com- 
pelled to telegraph for a salesman to 
help him receive and talk to his guests. 

Russell Spaulding, general manager of 
the National Electric Improvement 
Company, was a very busy man; so busy, 
in fact, that the Cincinnati papers pre- 
Sented a caricature of him clad ima 
“shirtwaist.’ The beautiful decorations 
pony taestacade. atid: in the foyer of the 
hotel, were largely due to Mr. Spauld- 
ing’s efforts, and proved one of the most 
brilliant and attractive exhibits ever seen 
MimdeeconVventions Ola tiissakind. «Mr. 
Spaulding, besides his large decorations, 
had his exhibit-room fixed up with a 
number of attractive emblems, and in the 
corridor swung a large American flag, 
through which the lamps had been 
thrust into Elblight cables, producing a 
very pleasing effect. 

linea we benedict awepresented , the 
Standard Paint Company, and presented 
souvenirs to the various guests and dele- 
gates which were appreciated in many 
ways, being, perhaps, the most eagerly 
sought for of any. Mr. Benedict’s friends 
were presented with fat perfectos, the 
blank part of their labels bearing the 
well-known “P. & B.” stamp. Mr, Bene- 


85 


dict covered the hotel with his signs and 
made many friends. 

Neat gold-washed medals were dis- 
tributed by the Bullock Electric Manu- 
facturing Company. On one side the 
medals bore a bas-relief of the well- 
known Bullock dynamo, and on the 
other the name of the association and the 
place of meeting. 

Prominent figures among the visitors 
were: sHretlieenlullin. General ‘Hleettic 
Company: ab. COrey, ami Melnkiati, 
American Circular Loom Company; C. 
KE. Corrigan, Osburn Flexible Conduit 
Company; Paul T. Brady, Westinghouse 
Electric and Manufacturing Company; 
Dison @. cherrine + stanleyarllectric 
Mr. Hinds, 
Syracuse, Crouse-Hinds Company. Mr. 
Corey was the biggest man and Mr. 


Manufacturing Company; 


Hinds the smallest. 

The Shedd Electric & Manufacturing 
Co., of New York, attracted a good deal 
of attention, with its “Comfort Oscil- 
lating’ fan. Four of these fans were in- 
“stalled in the center of the foyer ‘ot the 

hotel; others were scattered about in 
various parts of the building and dis- 
tributed a very welcome breeze. 

The “Nights of Other Days” was the 
title of a booklet which was scattered 
broadcast by the New York & Ohio Co., 
manufacturer of the Packard incandes- 
cent lamp. Certainly if warm colors and 
unusual arrangement count for any- 
thing, the book should do its work. It 
was unique in many respects. Another 
little folder gotten out by the same com- 
pany was somewhat on the same order, 
but plainer. Both were much sought 
after. 


General News 


Electric Railways in Switzerland 


Consul Henry H. Morgan, of Aarau, 
Switzerland, has written home, saying: 

The old-fashioned diligence which up 
to the present has been the means of 
transportation between the smaller towns 
and villages of Switzerland, which are 
off the lines of raflway, is being rapidly 
superseded by electric railways, and the 
day is not far distant when most of the 
towns of the country will be so connected. 
A short time ago, an electric line was 
opened connecting Aarau with Schoft- 
land, a distance of about ten miles. Un- 
til the opening of this line, the time con- 
sumed in making the journey (by dili- 
gence) was one hour and ten minutes. 
Now, including the several stops at vil- 
lages along the line, the time occupied is 
forty minutes. 

A company is seeking a concession for 
a line from Aarau to Menziken, on the 
border of the Canton of Lucerne, and 
this will be joined by a line running 
from the city of Sursee northward, thus 
making an electric tramway connection 
for a distance of about thirty miles. Still 
another line is projected to run from 
Aarau to Frick—a most important plan, 


Electricity in 


Before the South Staffordshire and 
East Worcestershire Institute of Mining 
Engineers, at Birmingham, recently, a 
paper was read on “Sparkless Electri- 
cal Plant for use in Mines and Iron- 
works,” contributed by Mr. J. H. Whit- 
taker, A. M. [. E. E. The-London Elec- 


trical Review says that the author, in in- 


as it will place Aarau in direct communi- 
cation with Laufenburg, Sackingen, and 
other towns in the Rhine Valley. The 
length of this line will be also about thirty 
miles. 

The power to be used by these differ- 
ent roads will be derived from the water- 
falls of the country. 

In view of the important works in 
contemplation, it might be of advantage 
to our manufacturers of electric railway 
supplies to investigate the subject. 

Some days ago, in a former report, the 
writer noted the efforts made in Sweden 
to replace the steam railways with electric 
lines, and reported that the Maschinen- 
fabrik Oerlikon, a firm of Switzerland, 
which has petitioned the Swiss Govern- 
ment for a concession to construct a line 
of twenty kilometers (12.4 miles) of 
standard gauge electrical railway for ex- 
perimental purposes, has agreed to fur- 
nish a Swedish company free of all 
charge, the necessary electrical engines 
and motors for the trials in Sweden, pro- 
vided said company would furnish the 
electrical force. 


British Mines 

troducing the subject, remarked that elec- 
tric power plants for colliery work had 
been ‘very little adopted in England. 
The power had been applied to surface 
work and surface lighting, and for light- 
ing the pit-bottom and underground en- 


gine-rooms, but beyond that little had 
been done in the way of taking the cur- 


GENERAL NEWS. 


rent into the workings, probably on ac- 
count of the difficulties of running and 
maintaining the cables, because of the 
falls of roofs, etc., and also the danger 
from sparking of the motors. Electric 
transmission of power was a matter min- 
ing engineers could not afford to neglect, 
in view of the growing foreign competi- 
tion. While many advantages were 
claimed for the continuous-current sys- 
tem, and series, shunt, and compound- 
wound motors, the ideal system was the 
three-phase system. The three-phase al- 
ternator was the best generator, which 
could, if necessary, at times stand 100 per 
cent overload, and the three-phase motor 
was the best machine for all-round work. 
The switchboards were of simple con- 
struction, but by some it may be consid- 
ered a disadvantage to have to lay triple 
wiring and cables. This, however, was 
more than made up for by the saving in 
copper effected (about 50 per cent), as 
the wire needed to carry this current was 
of a smaller gauge. The advantages 
claimed for the three-phase motor were 
mentioned. Three-phase was the system 
' of the future for power plants, but was 
not so suitable for lighting. He had seen 


Summer Work of the C. P. R.’S 
Wire Department 


Press dispatches from Montreal say 
that during the summer work the Cana- 
dian Pacific’s telegraph department willbe 
kept busy with new construction, prelim- 
inary to which a contract has been let for 
200 tons of No. 9 copper wire—or about 
1,900 miles. Not a pound of this will be 
used in bringing in new territory. It is 
all to go toward increasing the existing 
facilities of the company. New lines are 
to be strung from Sydney to Halifax, 
from Montreal to St. John, and from 
Montreal to Sault Ste. Marie. In addi- 
tion, about 130 miles of iron wire will be 
strung between St. Thomas and Walker- 
ville, Ont. 
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three-phase motors put to every class of 
work with the most satisfactory results. 
The system was much in use on the Con- 
tinent and in America. Mr. T. H. Bailey, 
M. Inst. C. E., thought the paper an in- 
teresting one, and the subject of much 
importance to mining engineers; but he 
would like to ask if Mr. Whittaker was 
aware of the litigation between the Met- 
ropolitan and District Railway Compa- 
nies, in which Mr. A. Littleton was ap- 
pointed arbitrator. Mr. Littleton had de- 
cided that the proper system of current to 
adopt was the continuous current one and 
not the three-phase. He thought that in 
the face of such advice as that mining en- 
gineers should proceed with caution. Mr. 
Isaac Meachem, Jr., remarked that he had 
listened to the paper with much interest, 
and was looking forward to the further 
discussion, as he had recently put down 
a plant for pumping, hauling, and light- 
ing, and wanted to put it down for drill- 
The electrical engineers had recom- 
mended the continuous current system, 
but now he wished to extend his system 
they had gone back on what they had 
previously said and advised the adoption 
of the three-phase. 


ing. 


Osmium Lamps 

Mi. (Gabreletie chiet encineer of tie 
company which has to do with the Wels- 
bach patents, recently issued some state- 
ments as to the results obtained by 
lamps with osmium filaments, says the 
London Electrical Engineer. It com- 
menced with an efficiency of 1.5 watts, 
and then fell to about 1.42 watts per 
candle-power, and kept practically at this 
value for the rest of its life. The candle- 
power curve for this lamp showed that it 
commenced to give about 1414 c. p. and 
rose in the course of 300 hours to about 
16.8 c. p.; the curve then falls in practi- 
cally a straight line to 15 c. p. at I,100 
hours. | 


Record of Lightning StroKes 


The London Times states that the 
Lightning Research Committee, which 
was organized in January, 1901, by the 
Royal Institute of British Architects and 
the Surveyors’ Institution for the purpose 
of obtaining accurate records of the ac- 
tion of lightning strokes on buildings, 
with a view to improving if possible the 
means of protection, has enlisted the serv- 
ices of over 200 competent observers in 
the United Kingdom, besides a consider- 
able number inthe colonies and India 
and «in ~foreign® countries) lhe s\Var 
Office, the Home Office, the Post Office, 
the Trinity House Corporation, and the 
United States Department of Agricul- 
ture, have signified their willingness to 
furnish the committee with the required 
particulars of damage to buildings under 
their control resulting from lghtning 
stroke. The heavy thunderstorms of last 
year afforded numerous opportunities of 
investigating and recording, upon lines 
laid down by the committee, the damage 
caused by lightning to buildings within 
their area of observation. The net result 
so far is a series of some seventy or more 
trustworthy records, which furnish prom- 
ising material for the committee to work 
upon when sufficient data have been col- 
lected to enable them to formulate their 
conclusions. The committee makes a point 
of getting photographs immediately after 
the occurrence of a disaster in cases of 


importance, says Nature. As regards 
the system recommended by the Light- 
ning Rod Conference of 1882, data to 
hand are not at present complete enough 
toafford a practical test of its efficacy. The 
recently issued report, however, of His 
Majesty's inspectors of explosives goes 
to show that the system has been found 
wanting, and that there is ample justifica- 
tion for the present inquiry. Besides the 
grants made by the Institute and the Sur- 
veyors’ Institution, the committee has been 
aided financially by the government grant 
committee of the Royal Society, and by 
the Royal Meteorological Society. Val- 
uable help has also been given by the 
Royal Institute of British Architects, the 
Surveyors’ Institution, the Institute of 
Electrical Engineers, and the Royal Me- 
teorological Society, by circularizing their 
members with a view to getting observ- 
ers. The committee is constituted as 
follows: Mr. John Slater @ehaminan: 
Major-General E. R. Festing, C2 BF. 
R. 5.3 Mr. J. Gavey; Ma eee 
eral Post Office; Mr. W. P. Goulding, 
FL R. GS. F. 5. 1, Dr Gye 
Birmingham University; Mr. W. N. 
Shaw, F. R.:S., Mr. H. Heathcote Stat- 
ham, Mr. A. R..Stenning 2) see 
Arthur. Vernon, F. S. 1) Meise 
worth Hedges, M. I. C. E., honorary sec- 
retary. 


The Edison Battery for Automobiles 


Mr. Thomas A. Edison announced on 
May 28 that he had perfected his new 
storage battery for automobiles, and be- 
lieves the construction of the apparatus 
is such it will outwear four automobiles. 

In endurance tests already made with 
the battery, it has shown its ability to 
run with ease over heavy roads and 


grades, varying from two to twelve per 
cent, without material loss. One run of 
sixty-five miles was made, and another 
of eighty-five. Mr. Edison purposes to 
hold a five-thousand-mile endurance test 
in the near future, and is confident that 
he has solved the problem of automobile 
batteries. 


GENERAL NEWS. 


Electricity in British Honduras 


Work has just been begun on the first 
telegraph line in this British colony. The 
line will extend from Belize to the Rio 
Hondo, a distance of 100 miles, and com- 
munication with the outside world will 
be established by a connection with the 
overland line through Mexico at the Hon- 
mowivers It 1s sturther proposed that a 
telephone service should be set up at each 
of the offices along the line of route, and 
that the one circuit should be used for 
both purposes, the telegraphing being 
discontinued for two hours each day to 
accomplish this object, says the London 
Electrical Engineer. We understand 
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that the consent of the home government 
has been obtained to the above proposals, 
and an appropriation of £2,000 voted. 
Electrical progress in British Honduras 
is not, however, to stop at this point. A 
bill is now before the Colonial Councils 
by which the district authorities are seek- 
ing powers to contract for the establish- 
ment of an electric light plant in the town 
Of) Delizew e lnpthesevent-ofisich powers 
being granted, of which there is little 
doubt, the gloomy oil lamps which at 
present supply the town with illumina- 
tion, will make way for the electric lamps. 
The next thing we may expect to hear 
from this quarter is that the town is going 
in for electric trams. 


American Locomotives in Tunis 


Wice-Consul >t LL. A. Touhay, in a 
new report, writes: 

A serious collision recently took place 
on the railway line, a short distance from 
Tunis, between an incoming passenger 
train from Algiers and an outgoing 
freight train. The investigation of the 
causes of the collision developed a good 
deal of conflicting testimony as to who 
was in fault, but one engineer asserted 
that the origin of the whole trouble was 
the unmanageableness of the Baldwin lo- 
comotive attached to the outgoing train. 
He declared that, on observing the sig- 
nals of the incoming train, he promptly 
reversed and put down brakes, but in- 
effectually, owing to the- impetus gained 
by his engine. 

In order to clear up all doubts as to 


who was responsible for the collision, it 
was decided to reconstitute the train in 
precisely the same conditions as when the 
accident Occurred. One of the) most re- 
liable engineers on the road was put in 
chdtgve Ofsihe eneine “and: repeated *ex- 
periments proved that the train could be 
easily stopped at a distance of 150 feet 
from. the spot where the collision oc- 
CUrreda mines cascuallG wcertitidennwith 
which the huge locomotive answered the 
handling was considered nothing short 
of miraculous by the authorities of the 
road. 

As it is probable that important rail- 
way extension will be effected in Tunis 
in the near future, this circumstance will 
very likely be a factor in opening nego- 
tiations for supplies of material from 
the United States. 
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Street railway companies, electric lighting companies and gas companies which desire their reports to appear in the 
Financial Bureau of the ELECTRICAL AGE are requested to forward the information so that it may reach us by the 
zoth of each month. Monthly reports are requested showing gross receipts and when possible operating expenses. Com- 
panies are also requested to furnish the highest and lowest prices for which their stock has sold in the market for the 
previous month. 


STREET. RAILWAY STATEMENTS 


Metropolitan Street Railway Company’s report for quarter ending March 31 not yet prepared. (May 29). 
Brooklyn Rapid Transit System (All Systems) 


Comparative Statement of Operations for Month of March, 1902 and 1got. 


1902. IQOl. Changes. 
Miles operated, single track 489.3 488.9 .40 
(GOSS: LCCelplsm name tee.. - $1,030,917.42 $955,502.50 Inc a7 5a ee 
Expenses, including taxes. 768,347.86 714,004.35 Inc. 54,303,51 
Netene Celts. ob ada ea: $262,569.56 $241,459.15 Inc) ie ao as 
(For Nine Months ending March 31.) 
Miles operated, single track 489.3 488.9 .40 
Grose GecCeipis ae. em eee $9,426,365.87 $8,854,604.37 Inc, $571,701.50 
Expenses, including taxes. 6,784,899.03 5,004,450.73 Inc. 920,448.30 
INIEtSTCCELDis hee) Eire eas $2,641,466.84 $2,990,153.64 Dec. $348,696.80 


Includes leased railroad of N. Y. & Brooklyn Bridge, 2.6 miles and Trackage Rights over Coney Island & Brooklyn 
Rey 186 Dv Taree 


International Railway Company, Buffalo, N. Y. (All Systems) 


For Nine Months ending March 31. 


1902. IQOl. Inc. 
(GTOSSUR CCCI WS scarey 3 neers rel ae ere $3,654,291.56 $2,169,376.80 $1,484,914.76 
Operatingmexpences: ei. aym veal 1,817,169.39 I1,101,481.80 715,687.59 
Net earnings from opetation.......7%. 1,837,122.17 1,067,895 .00 769,227.17 
Miscellaneousseai nines. — 3 Minee niece 125,930.32 80,032.54 45,897.78 
LOtalvearnin cee ere aa eee oe " 1,963,052.49 1,147,927.54 815,124.95 
Fined teh ares awe ee een ee 885,404.16 757,570.77 " Temoqaae 


SUT DUS 2 eet fey ee eer eee hc, aE 1,077,648.33 390,350.77 687,291.56 


FINANCIAL BUREAU. 


Manhattan Railway Company 


General balance sheet, March 31. 


Assets— 1go2. IQOl. 
Me eePOnC ANG EQUIP S 6 ee se wires Sletten es $73,279,635 $66,804,505 
Me PEA GCG 8 2000 eg Sele a's wo lafe's oayele « 6,149,665 10,362,231 
ME OUICOLALCTAL ope. i. i eee ee vse 14,014,000 14,014,000 
Other per. investments, real estate..... 32455315 6332571405 
MMe eT ATT CN een a ae a 5 as woes hanes 462,110 R131 
Peecrucd-ilit- prepaid insurance......... 16,767 19,073 
IST? GST ae een 453 145 
MR TCL Oe oak 6 Big nee vnc esl 33352 8,023 
Mr OO UTES 0.81.92 43, 2)5) »; «ete! ercn's blood 77,A34 212,662 
IRENA oO Bg ik. artsy. od ele 258,200 269,292 
huh, loeb & Co., rel’mpt, ‘22 of Met. 

Oh LSE Se6 1a Ea EUR ee re eee 29,000 
Beveor Jay-Gould; suretyshipss..24.... 300,000 300,000 
Central Trust. Co of N. Y. Trustee, etc. . 4,593 4,524 
“Seek 3a) A Ga, ae eee 320,744 B12 101 

LEASE lly ea RENE ae aaa age $98,146,268 $95,816,175 

Liabilities— 

Mensoidated capital stock...:..:...... $47,999,700 $47,999,700 
Subs. to increased capital stock........ 300 300 


Funded debt incl. $4,000 N. Y. El. Ist 
7s and $29,000 Met. 2d called for re- 


V SUAG SENSED) oe Biarpenc he Oia se 2 an ee 39,545,000 39,574,000 
"aOR COS ROS OR ISS tc Or 37,893 38,267 
Ri CGR A WC RACGO oa 188s ete ae iss ss 200,285 165,585 
ASS UNL) BE TURE 2 AS Paes OI 22,358 7358 
MOL MWASeS as). ag cu “ae ie ee 105,031 79,398 
_ DiSTTe A CCEG TIT CeS eal wan y oe ee 59,026 68,799 
Pe ormeUupplies and:taXes 2 os.) ss 2. 781,631 340,764 
Cotipons due; not presented......:.... 60+ is 60 
Manhattan 4 per cent, bds special...... 300,000 300,000 
ee tee AO SSES It oeetins vec ci atale vie a 5,828,146 4,688,509 
eR CU PCOLUIS 2 erect seed esc es 42,035 42,035 
Bee COAIIMULSO AION yoo ene ety wn oo eee 2 22h OO ese a, ie TT 


$98,146,268 $95,816,175 


QI 


Changes. 


Inc. $6,475,130 
Dec. 4,212,566 


Dec. 


Inc. 


Dec. 


Ine 
Tite: 


Dec. 
Dec. 


Dec. 


Inc. 
Inc. 


12,093 
148,909 
2,306 
308 

, 349 
135,228 
I1,092 


28,000 


69 
£27,023 


Inc. $2,330,093 


Dec. 
Dec. 


Inc; 
ine 
Inc 


Dec. 


Rater 


Inte: 
Inc. 
Ine. 


29,000 
374 
34,700 
15,000 
25,633 
9,762 
440,867 


1,139,637 


713,390 
713,390 


Inc. $2,330,093 


Q2 


Manhattan Railway Company 


For the Quarter ending March 31. Previous 
Ouarterz 
(Gross earliness oem. cer re ne ee ee $2,878,236 $2,502,043 
Operating expenses and taxes......... 1¥400,376-78413440,130 
Weteearnties,s.f0s st 7.u. 2ten erent — $1,477,858 $1,153,907 
@ther incomes, eo, phe oe Pe eee Pha SAE ers 2 
Previous 
July 1 to March 1: Fialt Year 
(stoss ‘earnings: Rie eine eee fae $7,808,661 $6,917,680 
Operating expenses and taxes......... ASVIF,ATo: © 13,025,544 
Other income Ses obese Se eee ee re 514,511 
Piked ‘chasees ) 2ecrgitesc co. see eee 2,043,871 
Dividends 33.22 #2, ee 1,440,000 
Surplus: seals hee ene ee V21,023 
Rochester Railway Company 
For the quarter ending March 31: 
1902. 1got. 
(Sr OSS earnings) lea... 2) $264,659 $244,433 
MD PSrSEXPENSES Le. Gate: .)) ooo 146,932 161,882 
Netearmings fo 002. >. 2s BEL 7727 $82,551 
Oiher income 3, 2g...) ee bee 
Voralincome >, 2... . <2 ee biel p27 $84,322 
Pixedscharges 3.6 es) 2... AOA 71,598 
INELMINCOME ts twa) oe oye eee $43,353 O12,733 
United Traction Company, Albany, N. Y. 
April report: 1902 IQOI 
UGTOSSLLTEGELD ES + Se ot Lonnie Ate $116,458 $109,512 
St. Louis Transit Company 
April report: 1902 IQOI 
PoLOss- CAritiic stn maumr any Mee eigen Hak 


$509,609 


$464,454 Inc. 


Tue ELecTricAL AGE 


Changes. 
Tnen "$5376 103 
Inc 52,242 


Changes. - 
Inc. $890,981 
Inc. 191,934 
Dec 80,710 
Inc. La738 
Inc. 604,614 
Changes. 
ln cor co 
Deg 14,950 
UiiGae ges 35 
Dee i771 
Inc. ~~ $33,405 
Lares 2,785 
Inc. $30,620 
Inc. $6,946 


$45,155 
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Gas and Electric Companies 


Cincinnati Gas and Electric Co. 
Annual report: 


MR SE OT a Ng ie ict gio rine a Sn es du ye BAUER adie oo Roe $2,104,308 
RI a a 2 a 8 oa Seis ah heals Mi. Seem 6 a Bggd ik 1,167,959 
5) GYRO Sich feeder aaa Be rail Meese ann eee ed Re a 936,349 
Massachusetts Electric Co. 

March report: 1902 IQOl 

ere RCC CIPES. Se Ae veils Sm y 3 « St ao oches $410,000 $382,000 Inc. $28,000 
Cleveland Electric Co. 

April report: 1902 IQOI 

OCS) EOGHY MUS ie Eee Sa in en $192,852 $174,849 Inc. $18,003 


Franchise Bureau 


The Evecrricat AGE intends to collect for reference purposes copies of every franchise issued by the various states 
to electric lighting, street railway and gas companies, and particularly those granted by special acts of legislation. 
persons who can do so are requested to send copies of such franchises to the ‘ 


All 
‘Franchise Bureau, ELECTRICAL AGE.’ 


Copies not returnable. 


Advertisements under this head, 75 cents per line. 


Kentucky 
Parties controlling charter and right- 
of-way 36 miles in Western Kentucky 
would like to correspond with financiers 
who would be interested. Apply to 
Franchise Bureau, ELECTRICAL AGE. 


Maryland 

Parties controlling franchise for laying 
Popceiines! ii any part, of the state of 
Maryland would like to communicate 
with parties whom this franchise would 
interest. For further particulars address 
the Franchise Bureau of the ELECTRICAL 
AGE, where copy of same is on file. 


Mexico 

Parties having option of control on 
several street railways in important city 
in Mexico would like to correspond 
with bankers’ interests in Mexican en- 
terprises. .Address Franchise Bureau, 
ELECTRICAL AGE. 

Ohio 

Parties interested in a 72-mile system 

in operation since 1898 seek additional 


capital. Address Franchise Bureau, 
ELECTRICAL AGE 
Pennsylvania 

Wanted, to purchase the control, or all 
the interest in a trolley line franchise that 
has rights of condemnation, for inter- 
urban work in the northwestern part of 
the state of Pennsylvania. Would pre- 
fer to purchase small operating road with 
such franchise. Address, Franchise Bu- 
reau; ELECTRICAL AGE. 

Parties having favorable charter and 
rights of way secured for a railroad in 
Central Pennsylvania, and having se- 
cured purchaser for one half of the 
bonds, wish parties to join them, taking 
the balance. For further particulars ad- 
dress Franchise Bureau, ELECTRICAL AGE. 


Tennessee 
Valuable charter and majority of right 


of way secured, with valuable water- 
power property. Owners desire finan- 
cial aid. Address Franchise Bureau, 


ELECTRICAL AGE. 
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Texas 
Gas AND Or. — Parties controlling 
franchises for supply of gas and oil at 


Beaumont, Texas, the great manufactur- — 


ing city of the south, would like to inter- 
est parties financially. For further in- 
formiation apply to Franchise Bureau, 
ELECTRICAL AGE. 


Tue ELeEctrIcAL AGE 


Virginia 

Parties controlling Potomac Western 
Railroad charter, granted by the legisla- 
ture of Virginia, giving broad railroad 
rights, both electrical and steam, seeks 
financial assistance. Copy of charter can 
be seen at the office of the ELECTRICAL 
Ace, Franchise Bureau. } 


Financial Notes 


Copper has been advancing in price 
since the latter part of April. Similar 
advances have occurred in the European 
markets. John Stanton, of New York, 
quoted 1258 to 12% for lake and 1214 
tor -electrolytic) Ona May 26) le scanis 
“There is now an unprecedented de- 
mand for copper. All the copper and 
brass mills are at work to their full ca- 
pacity. I believe that more copper is be- 
ing consumed throughout the world 
than is being produced. The only cloud 
on the horizon is the coal miners’ strike, 
which, if extended to the bituminous 
mines and continued long enough would 


tie up all industries, copper mills in- 
cluded.’ 


An interesting development in the 
iron trade is the apparent awakening of 
the steel rail trade. Chicago reports a 
sale of about 30,000 tons, and Eastern 
mills have closed probably more than 
double that quantity. It is understood 
that these sales are for delivery toward 
the close of the current year, but it is 
doubtful whether any of them can be 
rolled prior to 1903. 


The tentative form of contract for the 
building and lease of the tunnel exten- 
sion to Brooklyn of the New York 
Rapid Transit system was made public 
by the Rapid Transit Railroad Commis- 


sion on May 24, and a public hearing 
upon it is set for June 5. The work will 
cost about $8,000,000. A construction 
bond for $1,000,000 and an operating 


bond for $1,000,000 are required. Sub- 


contractors’ bonds must be approved by 
the Commission. 


A circular containing terms offered by 
the General Electric Company on the 
purchase of the Sprague Electric Com- 
pany stock has been made public. Sev- 
enty-five per cent of the stock must be 
offered to make the sale complete. It is 
understood that more than this has been 
secured. The Sprague Company is capi- 
talized at $3,500,000, and has $1,200,000 
five per cent bonds. The terms offered 
are as follows: For ‘each Siaremo: 
Sprague preferred stock deposited under 
the plan of exchange, an equivalent 
amount par value in 314 per cent forty- 
year gold debenture bonds of the Gen- 
eral Electric Company; for each share of 
Sprague common 41.9 per cent of a 
share of Otis Elevator Company com- 
mon stock and 20.42 per cent in Gen- 
eral Electric 314 per cent depentares: 
Sprague bondholders will get 55 per cent 
of the par value of their bonds in Otis 
Elevator preferred stock and-45 per cent 
in cash. 


The plans for the consolidation of sev- 
eral Staten Island properties which have 
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been in progress for more than a year 
have been completed. The new corpora- 
tion will have authority to issue $2,500,- 
ooo four per cent 50-year first and col- 
lateral trust mortgage bonds, and $3,- 
000,000 capital stock represented by a 
five-year voting trust. The exchange of 
securities will be as follows: Staten Isl- 
and Electric Railroad Co. first mortgage 
bonds par in new bonds and consols par 
in new stock; New York & Staten Island 
Electric Co. first mortgage bonds, 120 
in new bonds, interest to be adjusted in 
cash, and stock 30 in new stock; New 
Jersey & Staten Island Ferry first mort- 
gage bonds, par in new bonds and stock, 
Io in new stock, and Richmond County 
Power Co. receipts, 125 in stock. The 
trustees of the voting trust are H. H. 
Rogers, Walter G. Oakman and William 
bulls inemnew securities have been 
~ underwritten. 


The United States Steel Corporation’s 
stockholders on May 19 voted to ratify 
the $250,000,000 bond issue. The af- 
firmative vote was 3,745,731 shares of 
preferred and 3,958,557 shares of com- 
mon. ‘The preferred stockholders now 
have the privilege of turning in forty 


es, 


per cent of their holdings in exchange 
for the new bonds and an amount in 
cash equivalent to ten per cent of their 
holdings for an equivalent amount of 
bonds. 


Subscriptions for the new stock of the 
Twin City Rapid Transit Co. will be re- 
ceived from June 5 to July 1 at the rate 
of ten per cent of the subscriber’s pres- 
ent holdings. Warrants for the right to 
subscribe may be obtained and trans- 
ferred at:the office of J. Kennedy Tod’ & 
Co., agents in New York for the com- 


pany. 


The first dividend of fifteen cents a 
share in the 1,000,000 shares of $25 
each of the Philadelphia Electric Co. was 
declared on May 23. It is payable June 
16 to stockholders of record on May 31. 
Six dollars and twenty-five cents have 
been paid in on each share thus far and 
a further $1.25 is called for payment on 

uSeptember 2. 


The Kingston (N. Y.) Gas & Electric 
Co., has been incorporated at Albany 
with $700,000 capital. 


Stock Market Reports 


Street Railway Stocks 


High. Low. 
Nile cen val RAC wei CETELS:) sjerciele cis sicle ise ele sie. 51% 50 
Px Tenis yee Ong Ch itla, iccteccect see ss rece 46% 45% 
iayhsramikaioennah (GN) Ite Ibn se dean geneaccnacs 53 53 
icecket= Sty acne) mis “CNG YG) ear crocieiele s 'o%s 34 33 
iSractwaay Ale arco Garant oroheaco CAT ACIaO OO One 169 16814 
Broadway & Seventh Avenue.............. 249 247 
IBEOO Ky MCL yan ies et ta cle see ce ose ese vetoes 248 246 
TOO iva NaOld el Gr VOte tls) lee ineiccicis ieee 68% 64% 
Galo tae Ca DICMC Sata Dia) ncccre chine ceeicicieleicie cies. 167144 167 
Weta CrOSsStOWIUM CNG aL 5) sincciesces ce lsesseree ss 265 260 
Gentral Pk. Now & EB: River (CN: Y.).....° .208 208 
Pie cAMP Clive Rawle dastiee ces tenee tenes 215 214 
Gare Miome Era CON. wins vette net tile tie'sre s « 21 18% 
Cele OTew rac we PLClom ees ties tas ate cls @ eete%s 57 57 
(Eira steer CIOL ROUSSE CNA Y is )isctei tly serra ciao os 185 185 
Cincinnati, N. & C. Lt. & Trac. com. prf. 88 86% 
SITICITIN ATES EMM R Vincristine cis ne cise e cce ie isis sae 145 1424 
(Oribbaciole? RHIScE (@ alahii non adceoncmaddocuae oar 352 352 


Gipizerisme LTA MCE IETS eae sete tie eiticreseeipietsfoin 7114%4 70 


; High Low 
(Cikawalevaa! (Gitar USyosotostno dt otasagcemoo dan c 105% 103 
Cleveland Eile chap Vian cricistateyatc citetetetctotere airs 82 70% 
Cleveland GH astiercw iste ts cievrete cto sicsorel bare) <\ctatele 314 20% 
(Cporkekonarsis: COM) Shs Ii elas. c oncnecasaacosne 5234 sIy 
Columbus: (Op mStaek yee pels sneer rs -etre. 107% 105 
Coney elislande cau beook lytic tralmieerereei aie 250) a2 
Consolse lracun GIN ewer Kaisa) citerstotersl cede sicpete 70% 69 
Conti bassrae GE latilae) etree icisteretpatier sare. «nile 154 154 
IDEawona (COL) (Gisy Ii, Colles soooudborgacene 166% 165 
Daytonn(O:)) City? RYs prefee nc. poco ted eae’ 182 180 
DenversCityaeditaiit. wan catascrh) sets teisoctatae oe 94 94 
DWetro itmeWimited Gert care cctscretoe niece ice ue 73%, 71% 
IDKAPUDYo@ ey 18. 18) We IB (GNI, Wo)ocanoce oat 120 113 
(DIE Asvcevehbave? (CERIO) IG Ospopeamtitin’ Shoe ceeds 75 
Deeds Mie, (ONE WY Qlaotomogtoonsdncuendncasiee 400 400 
Fairhaven & West. (N. Haven)............. 47%, 47 
Mranktford oz sso ut hwer Ge lil ae) cites! fers sre 452 452 
ADNGs CMG OL CITY CIN. Vo lacne nse cise « 405 400 
Agnes Wis OCuteINa LEVe CNG EY sists ais, cauiues «2 70 60 
Germantow ne basse Gb tilas)iseie et icecrteliets 147 145 
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High. 
Grand] Rapids ¥(Mich?)Mikye come faeces 55 
Crands Rapids. @Mich>) kyauprets-emeaes sre 961% 
Greenasa Coatessote aCe btlas) matinee: eur cery a: 150 
FRartiordg Stae Ryarictare te cites oct et oe cher al 160 
Indianapolis mote hveenccre cer eclcinen teeir 63 
International™ diracs Gblli.) a SUS mare stein. 118 
International Trac.) (Buf.)t preivn.....4.5 592 
(herseypCit yambl@ Dee wlan beeen eter reer ote 17% 
IDWS Shee IB (CSN eds 5.00 aed ob Goa omaoee 13% 
Woursvallles(Koyz) Ry aCo mie, ee eice ct there 17% 
Wiamhattan clk ae ec tee eae 13258 
Marketa Ste (Sane) ait mt sac Aae eee erate 100 
WEISS Idi lee (Cees (ROG) ohms so ssb ob db onooc A5 
MASssHulslece GonnCBOst.)) pielaneere ee creer 98 
Metropolitan Security ‘sub. wecptse..+..e.- 11634 
Mietnomsote eRaro. (CNie Yinlctacsica trent mee ae 150 
WIEtrOq\ Vests oidemtsl (Chico tie enn 40% 
MetrolmyViest) wide el C@his) pret saereeree go 
INassau eElecy CBI Vis) noe eee aee eee eae 83 
New -Otleans 6:9 Carolin. cc. aioe eee 76% 
ING Orls City>. dcaleakes com, Sse eo oree eer 33 
ING (Oke, (Gries (oe ILA Oeil docs ono ous Sea 112 
INGOs Ciiyeoarlakenttarecise pyle meee 108% 
INeWwaniar GNGohS) ie eye Ta Ths mena ere os ie eee 255 
iINiesarkanGNie ss) aieassa: yam ren eee rite 118% 
IN tart ge ce CIN RYE) Sra eee ee ee ee 200 
Iona ial WAVE DY URSA ate Ihe Seta ce ay Geto nee II 
NGrthampton ~(ilass.) St: Ry.iy coe cee ee 187 
North SGhscdet tShs R yigsaae eee 194 
INOrtiie | Gece yao lay dase eer een 2844 
North: Ohio Uracy (Akron) coms.......co8 35 
North) -Ohion i sac: WAkron)y pret .. ssc 83% 
Northwestern (EI (Chi) vot: tricns..2.4,e, 38% 
Northwestern le (Chi) pref.sss sat cee 8514 
PEIANAL Tac 2a Mein Aa rere eae fee me 97% 
Pittsbureua@w birim.. TTractbee was... .anee 44 
Readius Cha.) eCity (Passes mee. eee 150 
Richimondia(@\as) arc aan en ener nee 50 
Inwikakeges OMe REISE (@ Pane cw noncananbes bude. 305 
Iwo Chestetmik-y.. Cola see reee eens SS fos seco AIS 68 
Woehesterask e “Drebucn Swen heaue nthe ek f 98% 
Ce MSOLITS a lrasiee’, We Tete en ee RT Ca 30% 
Sieouls hOcteoli burt eels wey ede Uiigen | 7514 
Savamahaeléc. com lect. scien ick oe 19% 
DAVANMAte DISC Prefiiect a eee ee 90 
DeconGeAwaNG IN 0 Uta eee ts ks ae 217 
pecondac vi tind.Sts, CPhila.\i seve.) oka 305 
Sixth) GAGS GNP Y Ashe rect, eee ye 7x Le 180 
Pouth pode MKC Oe eee ee 114 
SO. sO lio rae: (Cine) teeta oe. a eee 6234 
sprmehetd (Macey Ste Rys.... 00.20 215 
SyracueevoN: Vi\i Rapavttands4 20) ce) yee 25 
Syracuse (N. Y.) Rap. Trans. Prelate 65 
and reas CNS 4V, PANU aaa Skee et ees 131 
Aairteemely Se taethw Steen Phila). 55 aoe 305 
PGled orc) MR. yate ore Upwee a eh ie CL Anatole 267% 
Twenty-third ‘Sir CN MSY, reel = eee 408 
Dwar tea Poteet sat eee Oe oe to Re 12234 
Bice RE Oy Sa 8 ad bap oso Bh ak RR bs ek allel 157% 
Dawn sPassh<(P tila, Sates he eco ae ees 245 
Unions trace (Phileas) thee eget oe oe Lipa 4378 
Union Trac. rights (PiiilaS)\ SAR eee 3% 
United Power & Trac. CPi las) aces aera 252 
WUnired Rye" (SUt1 oni) ‘com... a4 313% 
United: Rysd’(StaVauis pret... 8414 
United Rys(Sany Pijccom (wis. ck. 2434 
United Rys. (San F.) pref. (w. 1 ee 61 
United Rys. & Elec.’ (Balto)... y..02.. 16% 
Unitedelrac.: (Albany) vant oeeers ares Ee los 
Wnited Trac.) (Pitts) Scom. <i 1434 
Unitedal racy (Pitts) prel..aees cen eee 51 
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High. 
United, Traek ce EL (Breve) ce. cenee eee 113% 
Washington ~Gapy (Gracia. ee eee eee 114 
Wiest- Chi.) Stn RYyiea- anne tne erie eee 100% 
Westend “CPitts)) 2.5... 5.csse eee ee 3478 
West, End a(Bost))) \comiiccae. cenit eaten 96 
Wrest= Ende (Bost, i pretenses teenie 115% 
Western’ ‘@hio# (linia) nse eerecme ee eee eee 1644 
ELECTRIC ‘COMPAN Yost@CKs: 
Buttalo: Gen), Electrichs cee cee teenie 100 
But. '&) Niagara Halls sense <1 toe ate 100 
Central) Li &ePowesi( Sos i.)as eee 2% 
Chicago, j/E.disong Cotn.cas. ose eee 175 
Columbus? HdisonsComcom i. eee ee 35 
Columbus, Edison. Co. “pret s..2+ascgeeeteemen 102 
Edison Blec. stile CBost.)onc >. beeen 270 
General “Hlectiic. wates.c osteo e vic. ce et nee ee 326 
Tarttord SMlectricmsi...c-c/42 aoe eee 198 
Kings Cos lec, Alb. & “Powers... 1eseeeee 198 
Lowell) SBlecaletss | ioc cc. toe eee 106 
Minnéapolis Gen. Elec, com: ..c<aeeeeeee 75 
Minnéapoliss Gen) Mlec. “pret..-eee epee 107 
Natragansettrs GerOv.) vc.+ estes eee fash EOD 
Nw Y, 28) Os fElec, coms; 200528 seen eee 40 
Ni YS & ©2 Elec. pret... i:n.s eee eee 
Niagara) Falls Power... ...0ascdeot eee eee 85 
Ri ai lece Protec. vase. aetasc pee neeee 125 
Salem ilets- .. ois 5 pac ans; ene eee 138 
Syracuse Liehtinge ..., .s..cuk acs lene eee 15 
Wnited = Hlecs Is. é.P.7(Balt:) 6 see 41 
United= Elec. of Nii... 201s ee ee 15 
GAS COMPANY “STLOCiks: 
Am. Iieht i& Prac: Com... 36% 
Ame Gichts& (irac. prefass.cese ee eee gI 
Balti) Consol itt iacws Shee ee eee 71 
Binghamton GN: SY .) Gas ....ce eee 24 
Bayeotate=CBost:) eae seein a Ae tdun Asai eee 244 
Brooklyn “Usitony Gasha:e d200.ee aes 236 
Buffalo :CityGasn<.i.chaes vole. oe eee 1134 
Charlestown Gas & “Elec, (Bost.)e.sosseeee 87% 
Cincinnati Gas & Elecs.4. «eee 1034 
Columbus Gas. Lt.. & Heat. contin. aes QI 
Columbus Gas Lt. & Heat. prek.-sseeenen 11034 
Consolidated Gas) CNJ0Y.) 7ecmee eee ee 224 
Consol. ‘Gas “CNe)J))se35cccukee eee 16 
Gonsol. Gas (Newark; N. J.)2.00). eee 60 
Denver Gas) a - Hlect sen sass on eee 22 
Detroit. City Gass. cn .dacteck one eee 50 
HliZabethe Gas: li later eseciellc ereaeeeeee 175 
ssexecw sHudson Gass. gern deere 30 
Grand Rapids: (Gasic2-5 cb.wsdskew eer ee 100 
Gas -& Hlec.w Bergen Gay is.44.00 See 25 
Hartiord: —Gas- light, (as.cckes ost eee 50 
Hidsona Co. Gas: anche aos isso eee 30% 
Indianapolis eGasc.ceacas adc ee eee 75 
jackson (Mich!) Gasteee (ce aaos eeee 73 
KamsaseCity Gass in.eco mussel : aeee 22 
hacledes. Gas asco mls. sein eae oe ee 88 
lackedé= Gas “prefs: .ck us aeecken eee 108 
ouisville  Gastlkig hts. wee as eee ee 17, 
Madison Gast Serb...) mle e. sere ee 67 
MiutialliGaseCN > Y@)\s, ccc cee res aan eee 350 
MinncipaleGas) (Albany) S00 eee 270 
New Bédtord Gas & Eidison..2 secon eee 130 
Newel niges Gas de Coke... 1. eee 4 
New Haven iGas-ights:i6: 0524s ba eee 76 
New) Orleane. Gas-liieht):. .3..8 aoe eee II5 
New Orleans Gas-Light: tr. certs.......... 115 
OaidandwiGasm em acht. ae eee eee 60 
One lnd Gone, aNat. oc Lily... eo... eee 18 
Pawtucketi Gasie waseacccccd shes oe ae ee 98 
Paterson yan eassalicl none ie iiiac ar ees 25 


Peoples? Gas (Chis) ussite hoe ee 10834 


AGE 


Low. 
113 
112 
904 
33% 
04 
115 
14% 


105, 
I16 


330 
270 
130 
3% 
76 
11434 
1142 
59 
18 
98 
24 
104% 


FINANCIAL BUREAU. 


High. Low 
ESIC Oe OONSO le GaAStiier. tune vee ans eee sie « 44 44 
ote Ear CUPP ICIRTIR 6 Ale MB Seve Rg, ero 100 97 
mochesteruGas, Gcellecs COM... cms. > ccs es 110 110 
Rochester Gass é: Elecs pref... 02s. «2.06 +5. 112 112 
Salen (iviasss) Gas-Light..... 0.0 .0..0ceaeeses 140 140 
manerrancmco Gasiée  Hlecy. v... ii... fess 45 44 
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High. Low. 
SEN Evatt (EFCS Ea ie 33 ao ieson ease apanunde 23 22 
Syracuse: Gases see teri an ee iad aes cto he ee 16 15 
Aiea y a LEEIGE. on shots cence o cane oo ac MOR Meee 160 160 

WinitedSGasiSce ilect  GNiael.) s.ceeae sues « 3714 35% 
United? Gasvc) Elecs (GN Js) apretessiee eee 8744 86 
Washingt tone) Ca)iGastannesaanen saan acer: 81 80 


Denver and Northwestern 
Company Mortgage 


A $6,000,000 bond issue, payable in 
gold coin in New York, May 1, 1932, has 
been made recently by the Denver & 
Northwestern Company, of Colorado, the 
mortgage being made out in favor of the 
Mercantile Trust Company, of New 
York. The issue is a first mortgage col- 
lateral, and is made with the purpose of 
constructing the entire road, and also of 
purchasing the entire capital stock of the 


Denver City Tramway Company, which 
is valued at something like $5,000,000. 
The main line of the railroad proper will 
be built from Denver to Alvada, to Coal 
Creek Cafion, thence through Gilpin 
county, across the Continental divide 
about two miles north of James Peak, 
and thence westerly through the valleys 
of the Frazer and Grand rivers, to Hot 
Sulphur Springs. 


“EG S3t- 


With Our Foreign Consuls 


Automobiles 


Opening for Automobiles in Japan. 
—Consul C. B. Harris, of Nagasaki, 
writes: 

It is likely that a cheap automobile, 
holding one person, to take the place of 
the jinrikisha (made of the same width), 
would find a ready sale in Japan. There 
were, on the first of April, 1901, 206,848 
jinrikishas in use in the Empire, 193,249 
being made for seating one person, and 
17,339 for two. 


Inquiries for Automobiles from 
“Syria.—Consul G. Bie Ravndal,jof 
Beirut, said in a recent communication 
to the State Department at Washing- 
ton, that while it may sound strange, it 
is nevertheless true, that inquiries about 
automobiles are being made in Syria. 
Only one specimen, an inferior second- 
hand French machine, has been seen 
here; but it is thought that in Syria and 
Palestine, with their lack of railroads and 
street cars and with their rapidly devel- 
oping carriage-road systems, automo- 
biles would do well. A new road is now 
being built between Sidon and Beirut, 
and will soon replace the ancient bridle- 
path. While this road will be level, 
others throughout this region are steep 
and make numerous sharp turns. Ve- 
hicles in use, therefore, must be strong 
and durable. Between Haifa and Naz- 
areth, the most satisfactory carriages 
employed in the tourist traffic are pow- 
erful, two-seated surreys made in Buf- 
falo, N. Y. In these parts, horses suf- 
fer greatly from the heat; this difficulty 
would not apply to a machine. In 
Beirut alone, 500 carriages are running, 
and hundreds more are in use in the 


Lebanon region and in Palestine. The 
country is poor, and, except possibly 
for the accommodation of tourists, 
there would not at present be much de- 
mand for automobiles outside of Beirut. 

The tourist trafic has more than 
doubled in Syria during the last ten 
years. At present, about’ 750) foreign 
tourists pass through Beirut annually, 
most of them proceeding to Baalbek and 
Damascus. Twice this number go 
through Palestine. Galilee is also grow- 
ing in favor among tourists. The fig- 
ures given do not include pilgrims, thou- 
sands of whom seek the holy places, nor 
the special excursions which lately have 
come into vogue. Among local physi- 
cians, there is a growing sentiment in 
favor of the automobile. American 
manufacturers may address, on this sub- 
ject, Dr. Harris Graham, Beirut, Syria. 


Motor-Boat Exposition at Berlin.— 
Consul Frank H. Mason, of Berlin, Ger- 
many, sends a supplementary report to 
Washington regarding this subject and 
says: 

In a recent report from this consulate 
some account was given of a special in- 
ternational exposition of motor boats 
and all that pertains to their construc- 
tion, use, and maintenance, which is to 
be held at Wannsee-on-the-Havel, a few 
miles west of Berlin, from June until 
September of this year. For reasons 
which were therein stated, it was urgent- 
ly suggested that American builders of 
motor boats, engines, and other appli- 
ances pertaining thereto would find here 
an excellent opportunity to introduce 
and exhibit their work before a chosen 
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and highly appreciative audience, and 
that the commercial advantages of such 
a display would probably be important 
and valuable. 

The response to this appeal, as well as 
to the prospectuses and correspondence 
sent out by the association itself to lead- 
ing American boat builders, has been 
disappointing, the general tenor of such 
replies being that they are all busy with 
their orders at home, that their whole 
output for this season is sold, and that 
they have nothing to spare for exhibi- 
tion purposes. ‘This may be true, but 
it is a fair question whether neglect to 
utilize an opportunity like this will not 
be a repetition of the mistake which 
the makers of fire-extinguishing appar- 
atus committed, when they failed to ex- 
hibit at the special exposition of fire- 
_men’s appliances held here last year. 
The one American firm which did ex- 
hibit an electric fire-alarm system is now 
putting it in for the city of Hanover, and 
has under negotiation contracts for sim- 
ilar installations in other German cities. 

There is abundant evidence that a 
good representative American display 
at the motor-boat exposition this year 
would be an unusually promising invest- 
ment for the exhibitors. It is fully un- 
derstood here that our country is first 
anaetoremost in all that relates to the 
construction and use of motor boats as 
naval auxiliaries and for pleasure and 
business purposes. It is also recognized 
that Germany—the original home of the 
gas engine—is so far behind in that class 
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of water craft that the field is practically 
unoccupied. So many inquiries have 
been received by the committee about 
probable American exhibits—their ton- 
nage, cost, and other details—that there 
is evidence of a real demand, and the 
committee states that from all such in- 
dications, American exhibitors of stand- 
ard types of motor boats, engines, etc., 
would be practically certain not only to 
sell their entire lists of exhibits, but to 
take numerous orders for future de- 
livery. Responsible firms here and at 
the large German seaports are eager to 
accept agencies to represent American 
builders, and German machinists will be 
on the watch to purchase valuable pat- 
ents in that class. Obviously, all novel- 
ties should be patented or registered, 
and the patents applied for before being 
exhibited anywhere in Europe. It will 
be many years before another special in- 
ternational exhibition and classified com- 
petition of motor boats will be held in 
this country, and the present oppor- 
tunity once lost will not soon recur. The 
committee authorizes the statement that 
every reasonable concession and assist- 
ance to facilitate a representative Amer- 
ican display will be gladly and promptly 
accorded. Berlin is the centre and mart 
of a vast system of canals, lakes, and ca- 
nalized rivers which could be freely navi- 
gated by motor boats, where few or none 
now exist. If American builders will 
not reach out to grasp an opportunity 
like this, the builders of other countries 
—notably Great Britain, France, and 
Belgium—certainly will. 


Machinery 


Sugar Crushing Machinery for Java 
—Consul Eugene Seeger, of Rio de Ja- 
neiro, Brazil, declares that a number of 
wealthy gentlemen are interested in 


sugar in Java, and states that they 
want, among other things, electrical 
sugar machines of every kind, including 
cane crushers—not cutters—and dyna- 
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mos and motors, variously described as 
of 220 kilowatts, 330 effective horse- 
power, 220 and 440 volts—din_ short 
everything requisite for the installation 
of large sugar refineries. They are de- 
sirous of securing the sole agency for 
American rails for narrow-gauge roads 
of from 75 to 100 centimeters (29.5 to 
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39.37 inches) in width, and for locomo- 
tives and other rolling stock to be used 
in the transportation of sugar over such 
roads. 

American houses desiring to enter 
into negotiations for supplying the ma- 
chinery required should address Stork 
Fréres, Hengelo, Holland. 


Telephone and Telegraph 


Wireless Telegraphy in Sweden.— 
Constly R27 5: See Berch Wrepotts irom 
Gothenburg, Sweden: 

A. lieutenant-colonel in the Swedish 
army, Mr. G. Baunerhjelm, has for some 
time experimented with wireless teleg- 
raphy (Marconi’s system). It is claimed 
that he has recently made improvements 
in this line which, if practical, will be use- 
ful for military purposes and at sea. The 
newspapers state that he has invented an 
electric radiator or reflector which, com- 
bined with the Marconi system, can send 
the electric waves, and with them the 


message, in the desired direction. I 
have not read any description of the ap- 
paratus, which is now being tested by 
Swedish experts, but its construction is 
said to be based on the theory that elec- 
tric waves are reflected by metallic sur- 
faces. The drawback of the system 
seems to be that a telegram can not be 
sent in a certain direction a longer dis- 
tance than twenty-five or thirty miles, 
but for many purposes this may be suffi- 
cient. The experiments will be con- 
tinued, and further improvements may 
be made. 


General Information 


Electrical Progress in Canada.— 
Consul John L. Bittinger, of Montreal, 
Quebec, in a long report recently made 
to the Department of State at Washing- 
LOM Says; 

The use of electricity in Canada con- 
tinues to increase, and electrical supplies 
come largely from the United States. 
They are admitted to be of a better qual- 
ity than can be had from any other coun- 
try, and they can also be ordered and re- 
ceived within a few days. 

Electric Light—Mr. George Johnson, 
the Dominion statistician, in his annual 
summary of the use of electricity in Can- 
ada, says the number of lighting com- 
panies has increased from 259 in 1898 to 


306 in 1901. The arc lights in use in- 
creased from 10,389 to 12,800, and the 
incandescent lamps from 463,615 to 
815,676. The use of electricity for light- 
ing purposes has risen sixty per cent. 

Of the total 306 companies, the prov- 
ince of Ontario has 196, or sixty-four 
per cent.; Quebec has fifty, Nova Scotia 
twenty-one, British Columbia fourteen, 
New Brunswick, eleven, Manitoba, six, 
Northwest Territories five, and Prince 
Edward Island three. 

Ontario cities, towns, and villages 
have availed themselves of electricity 
for lighting purposes to a very great ex- 
tent. There are seventy-eight of them 
which have either municipal plants or 
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are supplied by companies; some have 
more than one plant. In Quebec, forty- 
two cities have electric-light plants; in 
Nova Scotia, twenty, and in New Bruns- 
wick, ten. 

Rural Electric Railways.—Should the 
electric railway charters which the leg- 
islature has been asked to pass this year 
be granted, and should all the lines pro- 
jected be constructed, no less than 1,046 
miles will be added to the rural electric 
railway mileage of the province of On- 
tario. “Twelve companies figure in the 
applications, the territory in which they 
are interested extending from Cornwall 
to Windsor; and if the tracks were laid, 
there would be a continuous line be- 
tween those two points, with the excep- 
tion of a short hiatus from Glencoe to 
Tecumseh; while to the north, another 
system will reach from London to Owen 
- Sound, skirting the shore of Lake 
Huron. : 

These railways would revolutionize 
transportation in the country districts 
and give remote sections market facili- 
ties which would greatly enhance the 
value of farm products. Many of the 
lines tap territory not conveniently 
served by present railways. It is stated 
that American capital is behind the roads 
projected to radiate from Hamilton to 
Toronto, Guelph, and Waterloo. 

Many of the electric railway charters 
passed in recent years have contained 
special clauses restricting the passenger 
rates. 

In the province of Quebec, a number 
of electric railway companies have re- 
cently been chartered by the provincial 
legislature, and it is expected that fifty 
miles will be constructed during the 
coming summer. 


Demand for Coal-Handling Ap- 
pliances in Lourenco Marquez.—Con- 
sul W. S. Hollis reports from Lourencgo 
Marquez, South Africa, that, in a recent 
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conversation with Senhor Albers, head 
of the harbor commission, he was in- 
formed that it is intended to make that 
port a great coaling station. Senhor 
Albers particularly requested to be put 
in communication with people in the 
United States who could supply him 
with the most economical and up-to-date 
coal-handling appliances, such as tres- 
tles, cranes, and machinery for deliver- 
ing coal from freight cars (3-foot 6-inch 
gauge) into the holds and bunkers of 
vessels. Any written or printed matter 
addressed to the consul will be submitted 
to Senhor Albers. 


A New Acetylene Generator in 
Germany.—lIn answer to inquiries from 
the United States, Consul-General O. J. 
D. Hughes, of Coburg, reports that Mr. 
Erik Cornelius, chemist at the carbide- 
factory at Trollhattan, has invented a 
new acetylene-generator. This genera- 
tor, says the consul-general, is described 
as being much simpler in construction 
than any yet placed upon the market, and 
occupies but little space. In its opera- 
tion, the falling of the carbide into the 
water is automatically regulated by a 
hollow rubber ball, which, as soon as it is 
filled with gas, closes the valve between 
the carbide and the water. When the 
volume of gas decreases, the rubber ball 
contracts and the feed valve again per- 
mits the carbide to drop. ‘The gas is 
stored partly in the rubber ball and partly 
in the space between the funnel-shaped 
carbide-magazine and the water. If 
more than the normal amount of gas is 
generated, it secures more room by forc- 
ing the water through valves into the 
water jacket in the sides of the apparatus. 
A separate gas tank is therefore not 
needed. Should too much gas be pro- 
duced, both the water and the gas escape 
through a safety valve. Common car- 
bide is used; no cartridges. The gas is 
dried by being allowed to pass through 
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the carbide magazine, where the carbide 
absorbs the moisture. As there is no gas 
tank, and as the quantity of gas thus 
stored is insignificant, it is considered 
that the fire-insurance companies will, 
without raising the premiums, approve of 
the apparatus, even when it is placed in 
dwelling houses. 


Bahia’s Water-Works and Drain- 
age System.—Consul-General Eugene 
Seeger writes from Rio de Janeiro, Brazil, 
about the city of Bahia, which is situate 
on the coast, and has 17,000 houses, con- 
taining all told about 200,000 inhabi- 
tants: 

The water supply available for this 
population is entirely inadequate. A 
local company, called “Queimado,”’ has 
had the contract of furnishing the city 
with water ever since 1852. It conducts 
the water from neighboring mountains, 
and altogether has spent about $1,500,- 
ooo for waterworks, a pipe system, foun- 
tains, fire plugs, etc. Long negotiations 
between the Queimado Company and 
the city of Bahia for the purpose of ade- 
quately increasing the waterworks came 
to a conclusion a few days ago. The 
OQueimado monopoly is renewed for 
forty-five years and the company is 
awarded some valuable franchises and 
privileges.” On the ‘expiration ofthe 
contract the city has the option to buy 
the company’s plants, at the valuation 
of experts. The use of water is made 
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obligatory for each dwelling and the 
municipality of Bahia regulates the price 
—three dollars a month for the average 
dwelling for 400 liters (422 quarts) a day 
and twenty reis per twenty litres (21 
quarts) for water furnished at the public 
fountains and hydrants. 

The improvements called for.in the 
OQueimado Company's new _ contract 
would cost about $600,000. Plans and 
specifications have been made by ex- 
perts. Owing to the financial crisis at 
present prevailing in Brazil, the com- 
pany is unable to obtain the money re- 
quired to complete the Bahia water sys- 
tem, and for this reason desires to sell its 
plant and privileges. The price asked is 
$1,100,000. The earning power of the 
Bahia waterworks, when completed in 
accordance with the new contract, is es- 
timated at $300,000 per year. The agent 
of the above-mentioned company as- 
sures me that the person or corporation 
furnishing the city of Bahia with water 
under the new contract will also be 
awarded the contract for establishing a 
drainage system in the city and for fur- 
nishing the houses with sanitary plumb- 
ing. I would advise Americans in this 
line of business to investigate this pro- 
position. The above-named facts and 
figures I have extracted fromthestatutes 
of the company, and a report sub- 
mitted to me at my request. If desired, I 
can easily procure all the necessary de- 
tails. 


Personal 


Prof. Franz Soxhlet, director of the 
Agricultural Experimental station and 
the Munich technical school of Ger- 
many, was recently made a chevalier of 
the Order of Merit of the Bavarian 
Crown. , 

Mr. George F. Porter, manager for W. 
R. Brixey, is now on his way to Alaska 
once more on cable business. Before 
leaving Mr. Porter said that the laying of 
the Skagway-Juneau cable, an account of 
which will be found in this issue, was at- 
tended with tremendous difficulties. No 
regular cable-ship was available, and Mr. 
Porter was compelled, practically, to re- 
build the whole interior of the Lakme’s 
hold, tearing out her stanchions and 
building tanks, while on deck a tempo- 
rary bridge was constructed to hold the 
reel and other laying apparatus. In the 
face of all these obstacles, the cable was 
successfully laid in a most remarkably 
short time, and Mr. Porter justly regards 
the matter as an achievement. 

Mr. H. R. Sutphen, who has been ap- 
pointed general manager of the Electric 
Launch Company, of Bayonne, N. J., is 
at present actively engaged in direct- 
ing affairs at the yards on the Passaic. 

Mr. A. C. Pain, of Beliss & Morcom, 
Ltd., the high-speed engine builders, of 
Birmingham, England, in company with 
Niro Parrott, the eeneral manager 
of the plants, is now in this country, to 
study the application of steam and other 
engines in electric light and railway 
work. 

Mr. C. L. Etheridge, chief engineer of 
the Chicago Telephone Company, for a 
number of years, and lately western agent 
of the Evans-Almiral hot-water heating 
system, recently accepted the appoint- 


ment of chief electrical engineer of the 
Pullman Company, to succeed Mr. D. 
Avery Kimbark, who has resigned that 
place to start in business on his own 
account. 

Mr. W. B. Jackson, traveling engineer 
for the Stanley Electric Manufacturing 
Company, sailed recently on the Kron- 
pring Wilhelm to make an indefinite stay 
abroad. 

Major G. W. Foster, under the recent 
reorganization of the Southwestern Tele- 
phone and Telegraph Company, has re- 
cently been appointed assistant general 
manager, with headquearters in Dallas, 
Texas. 

Mr. M. C. Rypinski, for the last five 
years associated with Mr. L. T. Robin- 
son in the General Electric laboratory at 
Schenectady, N. Y., has resigned that 
place in order to take charge of the fac- 
tory of the Empire Electrical Instrument 
Company, in New York City. 

Lieutenant A. Clyde Caldwell, who 
was recently connected with the survey 
department of the Royal Military Col- 
lege, Kingston, Ont., has lately been ap- 
pointed to a place in the geological sur- 
vey. 

Mr. George Leroux, who has recently 
been appointed secretary of the R. E. T. 
Pringle Electrical Supply Company, 
Montreal, Quebec, was formerly account- 
ant of the Cornwall Electric Street Rail- 
way. 

Mr. Ward S. Arnold has resigned his 
place in the General Electric _Com- 
pany’s office in Chicago and accepted the 
position of sales engineer in the Chicago 
office of the Stanley Electric Manufac- 
turing Company. 

Mr. W. Dulles, Jr., who has just been 
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made president of the American Stoker 
Company, has been elected a resident 
member of the New York Chamber of 
Commerce. 


Mr. John D. Curtis, for two years gen- 


eral manager of the Washburn Wire 
Company, has left that company’s em- 
ploy. : 

Professor Howard Barnes has been in 
New York for the purpose of attending 
the sessions of the American Physical So- 
ciety, before which he read a paper. Mr. 
Barnes is head of the physical department 
of McGill University, Montreal, Quebec. 

Mr. James F. Cummings, who is now 
on a visit to the United States, is a guest 
at the Hotel Imperial. Mr. Cummings 
is manager of the British electrical en- 
gineering and contracting house of Ma- 
guire & Baucus, London. 

Lord Kelvin, after visiting Niagara 
Falls and seeing the manufacture of 
graphite from amorphous carbon, by 
means of high-temperatures, is reported 
as saying that “it ought to be easy to 
manufacture the diamond.” 

Mr. M: K. Eyre assumed entire charge 
of the selling organization of the Buck- 
eye Electric Company, on May Ist. 

Mr. C. A, Coffin, presidentitoi athe 
General Electric Company, at the last 
session of the New York Chamber of 
Commerce, was elected a member of that 
body. 

Mr. M. de K. Thompson, who has been 
appointed instructor in electro-chemistry, 
has been granted leave of absence to 
study abroad. Mr. Thompson is assist- 
ant in the Rogers Laboratory of the Mas- 
sachusetts Institute of Technology. 

M. Alfred Cornu, since 1867 profes- 
sor at the Ecole Polytechnique, in Paris, 
France, has died at the age of sixty-one 
years. He was an eminent physicist. 

Mr. H. D. Ellis, who was previously 
the engineer in charge of Toronto’s city 
roadways, under Mr. E. H, Keating, C. 
K.,,and Mr, W.i. Jennings). and 
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who is now commissioner of public works 
to the Rajah of Sarawak, has been made 
a member of the English Institute of 
Civil Engineers. ~ 

Mr. Arthur Kennelly, son of Captain 
D. J. Kennelly, Sydney, who spent some 
time with Thomas A. Edison and the 
Thomson-Houston Company, has been 
appointed to the chair of Electrical Sci- 
ence in Harvard University. 

Mr. Cyrus 0. Baker, Jr ote piace 
num refining firm of Baker & Company, 
sailed for Europe recently to be gone a 
couple of months. 

Mr. William K. Ryan and President 
Herbert H. Vreeland, of the Metropoli- 
tan Street Railway Company, left New 
York recently in company with Mr. 
Thomas F. Ryan, of the Morton Trust 
Company, to visit Mr. Ryan’s lead prop- 
erties in Missouri. 

Mr. Samuel Insull, president of the 
Chicago Edison Company, will be presi- 
dent of the United Gas and Electric Com- 
pany, of New Albany, Ind. The com- 
pany has a capital of $1,000,000, and has 
acquired control of the three gas and 
electric companies of New Albany and 
Jeffersonville. 

Mr. Frank S. Gorton, secretary and 
treasurer, and one of the Chicago Edi- 
son Company’s organizers, has resigned 
from that company and retired from 
business. After an indefinite sojourn 
abroad, Mr. Gorton will return to Chi- 
cago and devote his attention to per- 
sonal interests. 

Mr. Reginald J. Wallis-Jones is now 
on a visit to this country from England, 
making a tour of inspection in regard to 
electrical matters. 

Mr. Arthur D. Wheeler, at a meeting 
ot the directors. of the. Central@umion 
Telephone Company, in Chicago, was 
elected first vice-president to succeed Col- 
onel R. C. Clowry, who recently came to 
New York as president of the Western 
Union Telegraph Company. 


Incorporations aa Franchises 


WISCONSIN. 

Madison.—State Telephone Clearing 
Company, Weyauwega; incorporators: 
Piedevy. owe, A. i. Hutchinson, 1H. 
FE. Kepler. Capital, $5,000. To act as 
‘a clearing company for toll-business of 
the other telephone companies. 

Interstate Telephone Company, of La 
Crosse; amendment of charter, thereby 
increasing capital from $100,000 _ to 
$150,000. 

McFarland Telephone Company; $2,- 
500; incorporators: W. G. MacLachlan, 
FE. N. Edwards, Frank Siggelkow, and 
M. D. Larson. 

Bosuaniven Valley (rascand, Electric 
Company, of Appleton; increase of cap- 
ital stock from $350,000 to $400,000. 

Orfordville Telephone Company, of 
Orfordville; incorporators: O. P. Gard- 
Benge. lavior, jure Loren, G., Cle- 
iipmi soe. VV tsirthiey wand: I. E. 
Tollefsrud. 

Montello— Dr. Wood, of Hancock, 
has organized the Marquette Telephone 
Company. A line will be built from 
Montello to Portage. 

Athens.—The officers of the Athens 
Telephone Company, which has been in- 
Stalled here, are: W. LL. Erbach, presi- 
. dent; Joseph Braun, vice-president; 
Frank Blechs, secretary and treasurer. 
A local exchange will be installed. 


INDIANA. 
Indianapolis.—The secretary of state 
has been notified by the Parker Tele- 
phone Company, of Parker, of an in- 
Ciedse. i, its capital from $2;500 . to 
$10,000. 
ILLINOIS 


~ Chicago.— United Water and Light 


Company; incorporators: Gail Dray, 
George C. Madison and Waldo F.. Tobey. 

Springfield. — The number of direc- 
tors of the Bloomington Electric Light 
Company has just been increased from 
five to seven. The capital stock of the 
People’s Telephone Company of the same 
city has been increased from $4,000 to 
$10,000. 

Brunswick.—The officers of the New 
Township Telephone line, just organ- 
ized, with its central office here, are: Dr. 
E. D. Kerr, president; Edward Fritz, 
vice-president, and John Boys, treasurer. 

Decatur.—In Ridge township the 
Farmers’ Mutual Telephone Company 
has been lately organized. 


MINNESOTA. 
Annandale. — A franchise has been 


‘eranted by the city council to the Annan- 


dale Telephone Company, which has been 
incorporated under the state laws with a 
capital of $10,000. 

Stockholm.—The officers of the Stock- 
holm Telephone Company, which has 
been organized to construct a line be- 
tween here and Cokato, are: president, 
John Eklof; vice-president, M. P. Mort- 
ensen; secretary, V. N. Mellquist, and 
treasurer, | 7 eal etersone | 


OHIO. 


Cincinnati—The Cincinnati Telephone 
Company, with a capital of $10,000, has 
been granted permission to locate in Cin- 
cinnati. Jt is a Kentucky corporation. 
The company will conduct a telephone 
and telegraph business throughout the 
United States. D. J. Hauss is president, 
and also the agent for Ohio, The incor- 
porators);aresw, RP: “Nodler, . Joseph. i. 
Becker and Charles H. Trame. 
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Warrensville-—Articles of incorpora- 
tion have been filed by the Warrensville 
Telephone Company, whose capital is 
$5,000. 

Columbus. — The Elyria Southern 
Telephone and Toll Company has in- 
creased its capital from $20,000 to 
$40,000. 

Ada.—The Ada Telephone Company 
has increased its capital from $30,000 to 
$75,000. 

Columbus. — The Upper Sandusky 
Telephone Company has increased its 
capital to $30,000. _ 

Stryker.— The Stryker 
Company recently made an increase to 
its capital, which now amounts to $I0,- 
000. 


Telephone 


KENTUCKY. 

Salt River.— Salt River Telephone 
Company, $110,000. Wood Ash, incor- 
porator. 

Victoria——The incorporators of the 
Victoria Telephone Company, which has 
been incorporated with a capital stock of 
$150,000, are Rufus S. Hall and others. 

Frankfort—Citizens’ Electric Light 
and Power Company, of Carlisle, have a 
capital of $12,000. 


OKLAHOMA, 

Guthrie——The officers of the Topeka, 
Lawrence & Kansas City Electric Rail- 
way Company, which has a capital of 
$2,000,000, are: | (By Adams ikeverv aus 
Tr >) Salathtel, EL*-Me* Levant viene 
Adams, and E. R. Salathiel. 

Oklahoma City.—The incorporators of 
the Metropolitan Construction Company 
are: James R. Keaton, Frank Wells and 
Mariani Spitler, 


TENNESSEE. 


Jackson.—The Jackson Home Tele- 
phone Company, which was chartered re- 
cently, has obtained a franchise from the 
city and will have a line in operation 
within sixty days. The incorporators of 


this company are: R. F. Spraggins, 
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Joseph: Ly Dunn; J.-D eloyde esi out 
man and W. D. Nelson. 


NEW JERSEY. 

Jersey City.—The incorporators of the 
Municipal Electro-Chemical Company, 
which has a capital of $100,000, are: Os- 
born Congelton, George H. Cook and 
Henry F. West. 

The Del Rio Water Power Company, 
which has a capital of $75,000, has for its 
incorporators, George R. Allison, H. G. 
C. Thornton, and John W. Avery. 


NEW YORK. 

Addison.—The Addison and Bath Co- 
operative Company, whose capital is 
$4,000, has been incorporated to connect 
the towns of Addison, Bath, Risingville, 
Bonny Hill, Campbell, Sarona, Cameron, 
Rathbone, Woodhill, Thurston, and Bath 
with a telephone line. William V. Crin- 
iling, M. A. Angst, and Andrew Shanyer, 
of Thurston, N. Y., are the directors. 

Albany.—The directors of the Hunt & 
Etrick Telephone Company, of West 
Chenango, whose capital is $1,200, are: 
W. A. Johnson, Frank Brigham, and E. 
B. Green, of West Chenango. 

Skaneateles.—The object of the Skan- 
eateles Telephone Company, which has 
a capital of $5,000, is to connect Syra- 
cuse, Auburn, Cortlandt, and the village 
of Skaneateles with telephone communi- 
cation. The directors: F. Eugene Stone, 
Herbert L. Smith, and” Pee 
Aiken. 

COLORADO. 

Denver.—The incorporators of the 
Central Electric Company, of Colorado 
Springs, which has a capital of $15,000, 
are: W. 5S. Boynton, Robert G. Mullen, 
and Frank E. Boynton. 


VIRGINIA. 

Maidens.—The officers of the Gooch- 
land Telephone Company, which has re- 
cently been organized here, are: H. D. 
Leake, president; C. H. Powell, secre- 
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tary, W: H. Holman, treasurer; R. H. 
Powell, general manager. 


PENNSYLVANIA, 


Slatington—The Citizens’ Telephone 
and Telegraph Company has been char- 
tered with a capital of $5,000. 


IOWA. 


Kingsley. — The incorporators of the 
Kingsley Telephone Company, which has 
been incorporated with a capital of 

2,500, are: J. ©. Cotrell and others. 

Larchwood.—The incorporators of the 
Larchwood ‘Telephone Company, which 
has just filed articles of incoroporation, 
Sieve lems | MM.  Eageardt, 
Prapkelawlermet..t) Bradley, and E. J. 
Riegel. The company’s capital is $1,500. 


MAINE. 


Portland.—The officers of the General 
Telephone Company, which has been in- 
corporated to manufacture and deal in 
telephone instruments, are: H. W. Ax- 
tell and Maurice Pillsbury, treasurer. 
The capital is $10,000. 


MICHIGAN. 

Hancock.—The matter of organizing 
a Citizens’ Telephone Company for an 
independent line in Hancock and vicin- 
ity was discussed at a recent meeting of 
local business men, who wish to run lines 
all through the county in opposition to 
the Michigan Telephone Company. 


MISSOURI. 


‘Newtonia.— Dr: Harrison, of this 
place; Bell & Hughes, of Granby, and 
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others, are interested in the U-need-a 
Telephone Company, which has been or- 
ganized here. A telephone line will be 
constructed to Pioneer. 

St. Joseph.—A mutual telephone com- 
pany is being formed by the farmers of 
Andrew county, and will be capitalized 
at $5,000. 

NEBRASKA. 


Clay Center—A meeting was held 
here a few days ago at the court house 
for the purpose of discussing the forma- 
tion of a local telephone company to con- 
nect the towns of the county with out- 
side towns, and to include rural service. 


MASSACHUSETTS, 


Orange.—Those interested in the or- 
ganization of a new telephone company 
to compete with the New England Tele- 
phone Company held another meeting, 
at which Hartley Walker, E. B.: Miller, 
Cephas Morgan, Charles Taylor and 
Ashley Cooley were chosen to draw up 
articles of incorporation and take steps 
tg have the company incorporated. E. 
B. Miller, in order to find out where 
these private lines exist and find their 
method of operating, was chosen to visit 
several towns where these private lines 
exist. It is believed that over one hun- 
dred and twenty-five citizens are ready to 
become subscribers. Applications have 
already been received from firms as far 
west as Chicago to put in bids for build- 
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ports of the different committees, another 
meeting will soon be held. 


Gas Companies and Washing 


By CHARLES TERHUNE 


Gas companies do not seem to realize 
the opportunities before them for in- 
creasing their market by supplying some 
suitable device for heating water in the 
kitchen boiler or in other ways meeting 
the household demands for hot water in 
the bathroom and kitchen. It should be 
the object of the gas companies to edu- 
cate their customers to the use of gas 
for every household need, rather than 
merely as a makeshift to tide them over 
the summer months. 

By furnishing water heaters the gas 
companies could gain the business of 
wash days, equal alone to more than 
one-seventh of the total summer output 
of fuel gas. With the bathroom needs 
supplied the increased output would be 
much more. If a satisfactory water- 
heater were installed in households be- 
side the gas ranges which the companies 
have spent so much efforts to introduce 
the coal range would become superflu- 
ous. Furthermore, if hot water were 
furnished at a reasonable cost, the 
housewife would begin to use gas weeks 
earlier in the spring and continue to use 
it weeks later in the fall than is now cus- 
tomary. 

By supplying water-heaters, therefore, 
the result would be a large increase in 
the weekly fuel output and a season from 
five to twelve weeks longer than at pres- 
ent. 

In the accompanying illustration a 
water-heater is shown which is built on 
thoroughly practical lines. For manu- 
facturers who require hot water for any 
purpose in large quantities, the heaters 
may be used in batteries at a cost which 
will compare favorably with their pres- 
ent methods of heating water. 

It is a well recognized fact that the 
gas companies must look for an in- 


creased output to gas for fuel rather than 
to that sold for illuminaung purposes. 
Gas for fuel and electricity for lighting 
make an ideal combination for the 
household. 


A Practical Water Heater. 


In order to demonstrate what the gas 
water heater will do for the housewife 
a series of careful experiments have been 
made. It has been shown that sufficient 
water for washing the hands and face 
may be obtained in five minutes, enough 
for the dish-washing in ten minutes, and 
ample for the bath in twenty minutes. A 
thirty-gallon boiler full of water can be 
heated from 70° and 145° with the con- 
sumption of thirty cubic feet of gas. This 
would make the cost, with gas at one 
dollar per thousand feet, a trifle less than 
three cents. For an ordinary bath ten 
gallons of water at 145° is sufficient to 
make the balance of the water in the tub 
comfortably warm. 


Surface Condensation 


By James A. ANDERSON 


Up to the present time this subject has 
received a great deal of attention, both 
favorable and otherwise; favorable for 
the reason that a vast amount of money 
can be saved by the use of surface-con- 
densers when properly operated, unfavor- 
able because of the high first cost, as 
compared with the ordinary jet-condenser 
in common use, and the aversion en- 
gineers in general had to the use of the 
water in the boilers, it containing a large 
amount of oil which resisted nearly all 
efforts to filter it thoroughly. But this 
question has been settled, and thereby one 
of the greatest objections removed, plac- 
ing the surface-condenser on the basis of 
one of the greatest money saving devices 
connected with modern power plants. 
To consider the monetary value of 
a surface-condensing plant, properly 
equipped with filters adapted to the work 
to be done, we will assume that we have 
a plant of twenty thousand horse power, 
which is a medium-sized plant at the 
present time. The water consumed by 
the plant will cost ninety-one dollars 
daily, basing the engine economy at 
ewelue pounds aol steam. (per) h,.' p. 
hour, and the station fully loaded. 
This assumes vast proportions, when 
we consider the yearly charge, which 
AMOUNi es stOu1a3,215, a oreat, part. of 
which is useless expenditure, as a com- 
plete system to save at least seventy- 
five per cent of this water-bill can be in- 
stalled in a plant of this size for about 
$30,000. 

As the separation of oil calls only for 
straight filtration, so-called water-purifi- 
ers are not required, the water from the 
condensers being distilled and, therefore, 
free from all the impurities common to 
water drawn from the city mains or wells, 
the only element to be contended with be- 


ing the oil, and the possibility that the 
water may be too pure for boiler use. 
This can be easily accomplished by the 
proper filter in conjunction with intelli- 
gent treatment of the water in its prog- 
ress from the condensers to the boilers. 

In estimating the total cost of a plant 
of the size referred to, there must be tak- 
en into consideration the fixed charges, 
the cost of maintenance, labor, and power 
for operation : 


Bixceds Glrar Cesena erin at 6% ++.» $1,800 00 
MaINteMnanGe aaee, vaseitranes« steele. Ay cariee 14.200), 00, 
ILBlayere SAGE Ga cebnTcacsqnes boc BOON ets 730 00 
POWet a On CYS anceiats ete siclveiiertatcle $r 00... 365 00 

Total yearly cost of filter operation. .... $4,095 oo 


As the operation of surface-condensers 
under the new condition will demand 
more careful attention, both as to the con- 
dition of the tubes and the cleanliness of 
the machines, it will be imperative to 
provide the necessary labor to keep them 
in as near perfect condition as possible. 
Assuming that material for repairs will 
be based on a life of six years, for each 
set of tubes, a statement like the follow- 
ing may be obtained: 


€ 


Vearly cost of tubes) (about ias.ciesectaticie $3,750 00 
ve oe to labor ..-.  ..-....6-- 730 00 
os Sa co filter operation...... 4,095 ©O 

Werle uroni Bon eso BoSa6 waned bes BOOe $8,575 oo 


This allows ample margin for the in- 
creased cost of surface-condensers and 
maintenance. On saving seventy-five 
per cent of the water we have: 


Gross Salnperen sieves sens ta ses cleelsemeses <p24,QLT OO 
Deducting cost of filter operation, labor, etc. 4,095 00 


INISie huG Eel bia eeulinseo comoQque coccodnnod $16,336 00 


This sum at first sight seems to be a 
remarkable return from the $30,000 in- 
vested, but the only reason that a plant 
of this capacity would cost more to in- 
stall, is the location, as these figures are 
based on favorable conditions and prices, 
as they rule to-day. 


A Simple Oil Engine 


In the accompanying illustration is 
presented a view of a compact and eco- 
nomical kerosene engine manufactured 
by the International Power Vehicle Com- 
pany. A demand for an oil-engine which 


insignificant country village, the engine 
will run anywhere, and since only one 
gallon of oil is required per horse-power 
for each ten hours’ operation, no other 
expense being necessary for operation 
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should be not only effective, but also 
economical, simple and durable, has 
given rise to the designs shown here- 
with, which are believed by the manu- 
facturer to have more power at their 
command than any other engines. This 
type of machine dispenses with the un- 
pleasant and dangerous features con- 
nected with the ordinary explosive gaso- 
line or naphtha engines, requiring no 
flame for ignition and no spark either to 
start or to keep the machine in motion. 
The engine is, as well, practically noise- 
less and odorless; as no boiler is used 
with it there are no repairs of the sort re- 
quired by engines of that type. 

As the fuel employed is ordinary kero- 
sene oil, which is obtainable in the most 


An Economical Oil Engine. 


or maintenance, excepting a little lubri- 
cating oil, it wiil be seen that the econ- 
omy effected by the use of an engine 
of this sort is considerable. | 

Ordinary common sense and the in- 
structions given by the builder are the 
only requirements for running the en- 
gine, which will operate anything, ac- 
cording to the manufacturer’s claims, 
from the smallest plant to the largest 
factory, while its uses are manifold. It 
is claimed to be particularly effective 
where other machinery either cannot 
be obtained or is for some reason unde- 
sirable. 

Inquiries should be addressed to the 
manufacturer, Stamford, Conn. 


Navy Yard Air-Compressor 


One of the interesting new machines 
in the reconstructed shops at the Navy 
Yard in Brooklyn is a great air-com- 
pressor, which supplies power for scores 


of riveting and caulking machines, for 
chipping machines and hoists in the ma- 
chine and boiler shops. 

Like all the other new Navy Yard 


> ATR-COMPRESSOR DRIVEN BY ELECTRIC MOTOR 
TIC UNLOADING VALVES. 


RAND “D, 
CROSS-COMPOUND AIR CYLINDERS FITTED WITH AUTOMA 
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tools, this air-compressor is electrically 
driven. It is the largest machine of its 
kind so operated. 

No tests have yet been made to estab- 
lish its efficiency, but this is believed to 
be high. 

The machine was built by the Rand 
Drill Company. It is of a type usually 
belt-driven. The gear connection, it is 
estimated, saves a loss of about seven 
per cent in friction over belt-loss. 

The motor takes two-phase 220-volt 
current, and runs at a speed of 480 revo- 
lutions per minute. This is geared down 
to one hundred revolutions on the main 
driving shaft, through the medium of a 
stranded rawhide pinion, working into 
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a cast-iron wheel with machine-cut teeth. 

The air-compressor does its work in 
two stages. In the first stage, the com- 
pression is thirty-five pounds pressure to 
the? inch.. In. the%second Wateis ene 
hundred pounds. The arched connection 
shown between the cylinders is the in- 
tercoiler. In this the air passes through 
one-inch pipes, which are surrounded by 
water. The cylinders are also water- 
jacketed. The low-pressure cylinder has 
Corliss inlet valves and poppet outlet 
valves. The high-pressure cylinder has 
poppet valves for both inlet and outlet. 
Both cylinders,have the Rand unloader. 
The capacity of: the machine is 1,000 
cubic feet of free air per minute. 


N. E. L. A. at the World’s Fair, St. Louis 


At the recent annual convention of the 
National Electric Light Association, held 
in Cincinnati, Ohio, so keen an interest 
was manifested in the importance of the 
association taking an active part in stim- 
ulating a prominent and important dis- 
play of electrical apparatus and appli- 
ances at the International Exposition, to 


be held in St. Louis in 1904, that it cul-_” 
minated in the unanimous passage by the 


convention of the following resolution, 
which was presented by Mr. James I. 
Ayer of Boston. 

“Resolved, That the annual meeting, 
to occur in 1904, of the National Elec- 
tric Light Association, be held on the 
grounds of the Louisiana Purchase Ex- 
position Company at St. Louis, Missouri, 
and that the Association will lend. its best 
endeavor to contribute to the achievement 
of such an electrical exhibit as the con- 
sideration of the Exposition management 
and the industry demands.” 

Prominent members of the association 
expressed themselves as being highly de- 
sirous of seeing the industrial applica- 
tions of electricity established on a large 
scale at the Louisiana Purchase Exposi- 
tion, and they voiced their willingness. to 
co-operate in any way to secure this end, 
for the reason that the Exposition will 
have the effect of opening up a great deal 
of territory now undeveloped electrically, 


and both the. electrical central station 
managers and the. manufacturers are 
alive to the fact. that a proper exploita- 
tion of the wide application of elec- 
tricity will have much:to do with extend- 
ing the use of electrically operated and 
controlled apparatus and appliances, as 
well. as the augmenting of, in no small 
degree, the present use’ of” electricity as 
applied to illumination. It is quite prob- 
able that the association will have an 
exhibit of its own for the demonstration 
of all present methods for measuring and 
selling electric energy, whether for light 
or power. This exhibit will be educa- 
tional in character, and be intended to 
make the general public more familiar 
with the methods employed by electric 
companies in keeping their accounts and > 
in making their charges. 

Action was taken this year to hold the 
1904 meeting at St. Louis for the reason 
that the members are convinced that 
much better working exhibits will be 
forthcoming if the electrical manufactur- 
ers understand that the central station 
men are thoroughly interested in having 
all electrical apparatus exploited on a 
large scale. Within the membership of 
this association are included as active 
members the men most prominent in the 
development of electricity, beside deal- 
ers, manufacturers and others. 
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The General of Industry 


Ho, Captains of Industry, take off your 
hats, 
And cheer with a vigorous vim, 
For the General of Industry has arrived, 
And all of you recognize him. 


You Captains of Industry represent what 
Is best in this wonderful land, 

In all that develops the national strength 
And gives it the power to command; 


But you’re only captains—a greater is 
this, 
The General of Industry, he, 
Who stretches his hand for every good 
thing 
That thrives on the land or the sea. 


He marshals his legions of dollars and 
brains ; 
He moves them about as he will 
To capture the prizes the earth may pre- 
Sent. 
With billions to settle the bill. 


The question of price never enters his 


mind; 
He wants what he wants, that’s 
enough ; 
And straightway he grabs it, because it’s 
his rule 


To always stand good for his bluff. 


He bunches the prizes he picks from the 
push, 
Which vastly increases their worth, 
And he thinks, in a way, it would better 
affairs 
To Morganize heaven and earth. 


But let him go on; perhaps he does grab 
Just a little too much for one man; 

Yet it isn’t so bad, for whatever he gets 
He makes it American. 


He’s Yankee all through, the Stars and 
the Stripes 
Fly higher all over the free 
Because of his deeds; so let us applaud 
The General of Industry. 


What odds if the cash that he backs with 
his nerve 
Pulls all of the plums to his pie? 
What odds if he own us? There are 
others besides, 
“And he’ll own all the world by and by. 


He’s in it to win, and he’s going to win, 
He is King of the Golden Rod, 
And some day we'll hear of the well- 
known firm 
Of J. P. Morgan & God. 


VERITAS. 


A Vista 


By Oscar T. Crossy 


In Pompeii—provincial but prosperous 
—residences of even the better class are 
seen to have shop fronts. Generally the 
older quarters of European cities still 
show the close juxtaposition of working- 
place and resting-place. The factory 
may be found in the back yard of the 
owner’s home. The mere weight of us 


as masses of matter and the short range 
of the hearing-sense thus combine closely 
to limit the area traversed by a given in- 
dividual in a given time. But the think- 
ing part of man has been very busy in 
the last century finding means of trans- 
porting men, and things, and thought: 
very quickly and very cheaply. 
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The latest developed flowers of this 
new springtime in humanity's epoch are 
the electric railway and the electric tele- 
phone; and now the play-ground may be 
removed from the workshop—so far re- 
moved that he who rests or amuses him- 
self in the one may forget his toil in the 
other. 

Time was when this separation of 
work and play was accomplished chiefly 
by permitting class A to play all the while 
and condemning class B to work all the 
while. Now the separation is seen in 
the individual life. of Smith, which is 
stratified into play-time and work-time, 
as society was once stratified into work- 
men and play-men. 

The hours of toil being eight, and the 
time of transit over a distance of five 
miles being half an hour, Smith may have 
six waking hours of rest, out of fifteen, 
and these in surroundings wholly differ- 
ent from those that smell of work. The 
process has “already “cone iat. = hic 
lower part of New York city, where the 
traffic is in ideas, not in material things, 
is the office for many thousands of widely 
scattered workers who are thus brought 
within short range of each other, permit- 
ting easy personal contact for those occa- 
sions which yet seem to require the look- 
ing into each other’s eyes. Meanwhile the 
telephone, and the telegraph, and the 
tickers diminish the need, relatively, of 
this frequent personal contact, and thus 
increase the distance which may separate 
men desiring occasionally to see each 
other. 

In like manner, the other typical in- 
dustries in all great cities are segregated 
in their respective quarters; each quarter 
constantly growing larger, with an in- 


Norwegian Duty 


Reports from Norway state that trans- 
formers, which have hitherto been admit- 
ted duty free, will in future be subject to 
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creasing convenience of intercourse in 
Let us sup- 
pose the inventions for transporting -mat- 
ter and thought continually diminish the 
cost and time of transportation, thus in- 
creasing the radius of activity from a 
Let us, indeed, use the 
“method of limits,” by supposing the cost 
and time of transportation over any dis- 
tance to be negligible. 

What would be the result ? 

The world would have one great office- 
city, probably one great work-city for all 
industries, while men would live in any 
corner of the earth whose climate and 
society might please the individual fancy. 
Until synthetic chemistry shall have an- 
nihilated agriculture, only the most fer- 
tile fields throughout the continents 
would be cultivated; while areas now 
smiling with green crops might be left 
deserted. This condition of zero cost 
and zero time for transportation is, in- 
deed, chimerical, but we are ever moving 
toward it—the social conditions produced 
by the resulting concentration of indus- 
tries, to a degree not now understand- 
able, are those which the future must 
bring to the race. Those conditions can- 
not here be particularly presented. 

Kach reader will dream his own 
dreams ; and this foreseeing by the many 
constitutes part of the adjustment which 
nature makes in order that its creatures 
may be duly fitted to stand new strains. 
There is no promise of the elimination of 
evil, but there is a suggestion that each 
surviving human and brute life may be 
better worth the living, because men shall, 
by invention’s grace, see and know more 
of the world we live in. 


spite of increasing area. 


given center. 


on Transformers 


customs duty at the rate of five per cent 
ad valorem. A duty on incandescent 
electric lamps has also been fixed. 


The Old Way. 


Crew Charging an Open-Hearth Furnace by Hand. 


The Homestead Steel Works 


Something more than twenty years ago 
Mr. Andrew Kloman, of Pittsburg, 
thought that an iron and steel maker by 
the name of Carnegie was making money 
too fast, and he accordingly put forth his 
best efforts to make his rival work for all 
he got. The result of Mr. Kloman’s en- 
deavors was the inception of the present 
great plant at Homestead, Pennsylvania, 
the largest of its kind in the world. 

It was in 1881 that the plant was be- 
gun, and it ran as a Kloman property, 
and consequently a competitor of the Car- 
negie interests, until about 1883 or 1884, 
when it was turned over to Andrew Car- 
negie. From almost the very day of the 
sale it has grown steadily, until at the 
present time it covers nearly two square 
miles of river front on the Monongahela. 

In the Homestead yards the Carnegie 
steel Company has a line of regular 


standard gauge railway track and fifteen 
sixty-ton standard locomotives, fully the 
equal of any rolling stock of the mogul 
type used by the first-class companies. In 
this gigantic yard there is handled a 
shipping and switching traffic that would 
put the yard business of many a large 
trunk line to shame. As an example of 
this it may be said in passing that the 
traffic handled by the Homestead plant 
and actually sent out of the yards of the 
mills during the month of April last, was 
in round numbers about 43,000 cars of 
finished steel products. In finished prod- 
ucts the output of all the mills at Home- 
stead maintains a monthly average of 
about 120,000 tons of structural and plate 
steel. To the uninitiated it may be said 
that the new store building going up in 
New York city at the corner of Sixth 
avenue and Thirty-fourth street is being 
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constructed with girders and beams, angle 
iron, braces and other shapes turned out 
at the Homestead plant. 

Just across the Monongahela river 
from Homestead lie the Carrie furnaces, 
and connecting the two yards is a railway 
line which runs over a specially built 
bridge of steel 1,100 feet long. This rail- 
way is built broad gauge, and the track 
is made of regular seventy-pound rails to 
give it the proper tenacity, for over it run 
the heavy ladle-cars, each carrying a 
burden of many tons of boiling, efferves- 
cent iron, which goes from the furnaces 
on the Pittsburg side of the river to the 
open-hearth mills on the Homestead side. 

The Carrie plant is of interest most 
particularly in regard to the manner in 
which the coke and ore are brought into 
the yard and handled before going into 
the furnaces. The yards are practically 
square and are divided into three sections 
by the ore and limestone bins, which run 
at right angles to the river and terminate 
at the stockyard wall where the coke-bins 
are. Running parallel with the river and 
crossing the yard are two bridge tram- 
ways. On the arrival of a train in the 
yard the tipple or car-dumper is brought 
into play to unload the car. Each train 
is made up of cars which are specially 
selected for the material that they carry, 
being loaded respectively with ore and 
limestone flux. As soon as the train is 
switched onto the dumper tracks the cars 
are pushed toward the tipple until all are 
beyond the apex of the line. The loco- 
motive then uncouples and runs back to 
push up the train on the other track, the 
brakes of the cars, which are now on the 
descending grade, being fully set. The 
two tracks unite at a point near the bot- 
tom of the grade and just before they 
reach the long pit which contains the 
“eround-hog,” which is run on narrow 
gauge track laid inside of the standard 
gauge. Wire cable attached to the end of 
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the ‘““ground-hog,” and supported by roll- 
ers set between the narrow gauge rails 
passes to the dumper. On starting this 
cable the “ground-hog” is drawn up to- 
ward the dumper. On releasing the 
brakes of the first car of the train it starts 
down the grade and is carried by its mo- 
mentum to a point beyond the pit, where 
it is checked by the ascending grade be- 
tween that point and the dumper. As it 
passes the pit the ground-hog rises and 
follows it, finally catching the car and 
pushing it up the grade and on to the de- 
tached level section of track which forms 
the dumper-floor. 

This car-dumper or tipple consists of a 
massive cradle floored with track and 
large enough to hold the biggest of the 
ore-cars which come into the yard. At 
the top of this cradle on one side is a ten- 
inch horizontal shaft about which the 
cradle is made to revolve, while to the 
other side near the bottom are attached 
wire cables by means of which cradle and 
car may be elevated and turned about the 
shaft. To hold the car firmly in position, 
hydraulic columns are attached to the 
cradle and have such a wide range of mo- 
tion that any sizé “car .can)§easss suc 
dumped. Guided by a steel apron, which 
extends the entire length of the car, the 
contents are thrown out into the dumper 
bin; this is built of steel and has eight 
compartments, eachterminatingin a chute 
which is shut by a rotating gate, the par- 
tition being double, its sides being ten 
inches apart to allow for the gate-operat- 
ing mechanism. 

The bridge tramways which run the 
entire length of the yard carry the ore- 
buckets. The trolleys which operate on 
these bridge tramways can be readily 
moved to any point within the limits of 
the structure and the entire tramway 
itself can travel on its tracks to any part 
in the other direction, thus enabling the 
whole area of the stock-yard to be served. 

The equipment of the plant consists of 
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eight stoves and two furnaces, which are 
automatically fed by means of skip- 
dumps. The skips are rectangular buck- 
ets whose front wheels are of the ordi- 
nary flange type; the rear wheels are 
practically double, having two flanges, 
one on the center and one on the inside, 
thus enabling the use of a double track. 
Both tracks are inclined from the ground 
to the furnace top in the same inclined 
plane near the charging frame, where the 
inside track or main line leaves that plane 
and follows a vertical curve whose center 
is below the track. By this means the 
front of the skip is led in toward the 
orifice in the furnace top while the rear 
wheels tend to carry their burden on 
toward the top of the furnace. By this 
means the furnace is charged. 

The Carrie furnaces have not been very 
long in the possession of the Carnegie 
Steel Company as compared with the rest 
of the Homestead plant, but in that time 
considerable saving has been effected by 
the introduction of various mechanical 
devices which have done away with hand 
labor to a great extent, so that at the pres- 
ent time the two furnaces are producing 
steadily about 1,400 tons per day of pig- 
iron. 

The feature of the heavy rails on nar- 
row gauge track strikes the visitor as a 
most peculiar thing until he sees the great 
weights the track is required to support. 
It is an occurrence of every minute to see 
huge steel ingots weighing from one to 
ten tons apiece standing quietly on the 
little cars in the Homestead yard, waiting 
to be fed into the stomachs of the glaring 
titans whose sizzling breath scorches and 
sears the face and clothing of the unwary 
one who ventures too close in his eager- 
ness to get a better view. 

But all the track in the yard, heavy 
though it be, is not in use by the standard 
locomotives. Sneaking little consumptive 
shunting engines, bobtailed and noise- 
less, save for a racking and disagreebly 
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intermittent cough, steal around the en- 
closure as silent as shadows and as cer- 
tain to frighten one as anything can be. 
Back and forth they shoot, whizzing to 
and fro, towing bubbling ladle-cars filled 
with molten iron, pushing with snorts of 
contempt at loads of scrap and pig, or 
careering past in full flight to join a train 
at some distant point in the enclosure. 
Somehow these engines, in spite of their 
usefulness, impress by their very little- 
ness and silent celerity, and their almost 
human screeches of delight when they 
vent their shrill whistle under one’s very 
ears. In the hubbub caused by the roar 
of the converters, the shears, the deafen- 
ing rattle of the rolls and passing tables, 
the clanking and rumble of the great 
cranes and  charging-machines, the 
whistles of the engines pierce to the heart 
with their sudden demand for right of 
way, and the imperious note is easily 
dominant. Combined with the wild and 
sudden noises and apparent confusion of 
the great mills is an atmosphere of heavy 
smoke and clouds of dust, cinders, cal- 
cined bits of steel, and over and through 
all a stifling heat that sickens and weak- 
ens and wearies the workmen even, in 
spite of their habitual exposure to it and 
consequent indifference to temperatures 
that appal any but a steel-worker. 

To give a thoroughly detailed descrip- 
tion of the great Homestead plant, or in 
fact, any of the other works of the Car- 
negie Steel Company, is obviously im- 
possible on account of their great size and 
the vast amount of work they do. But in 
the brief sketch that follows some idea of 
the former plant is presented in very con- 
densed form. 

Beginning at the forty-eight-inch Uni- 
versal plate-mill, as the best starting point 
the visitor enters a large building full of 
weird noises and heat and smoke. This 
is the latest and best of its kind in the en- 
tire plant and is fitted with the most mod- 
ern appliances for work. This mill rolls 
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plate from forty-five to twenty-two inches 
in width and from one and one-quarter to 
five-sixteenths of an inch thick, to one 
hundred and fifty feet in length. Each 
month’s production is, roughly, about 10,- 
000 tons. The total electrical horse power 
employed in this mill is 886. 

Slowly the eye grows accustomed to 
the glare of the hot ingots and the peep- 
holes in the furnace doors, through which 
the natural gas fires can be seen playing 
around the ingots in what is known by the 
millmen as the reheating process. 
cannot be used in these reheating fur- 
naces. Waste heat might be used, but it 
would require a complicated readjust- 
ment of the plant, which was not de- 
signed for it, hence natural gas is em- 
ployed. As the supply of gas is limited it 
is used onlv where actually necessary. 
The coal used in the works is only for the 
boilers. 

The most striking features of this mill 
are the bigcharging-machine the “buggy”’ 
and electric crane, which is rigged across 
the shop, and the three sets of rolls. The 
first of these machines, the charging ap- 
paratus, is a huge affair, and somewhat 
resembles the machine employed to hoist 
the shells for and load the great guns on 
our modern naval vessels. The charger 
is a square truck, running on a track. In 
the inside of the structure is a second 
carriage, so constructed as to be able to 
run back and forth in the machine. Five 
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controllers with their corresponding lev- 
ers, are situated at the rear where the 
operator can grasp any one with facility. 
Each lever and switch controls a separate 
motion, some being for the charging ac- 
tion, others for the moving of the ma- 
chine proper from point to point in the 
shop. The heavy gripper which is seen 
projecting at the front of the machine is 
lowered at the moment it enters the fur- 
nace door, the jaws opened wide, a firm 
hold taken on the glowing ingot, and the 
whole withdrawn. The machine then lays 
the ingot gently down on one of the cars 
designed for the purpose, which puts it in 
the arms of the transverse crane, which 
carries it down the mill to the rolls and 
passing tables, where it is-rolled out into 
the shape and size required by the speci- 
fications on which the mill happens to be 
working at. the time. The entire opera- 
tion of charging and conveying has been 
so simplified by the use of electricity that 
four men, each in a different position, are 
sufficient to handle the. matter properly. 
The furnaces are opened and the ingots 
drawn out in exactly the same manner 
and handled by the same four men. 

This mill has three sets of rolls, one 
being horizontal and the other two verti- 
cal, all being worked by steam, though 
the gauges are operated by electricity, as 
are also the three 115-foot span cranes, 
the hot-bed and the transfer-tables. The 
three shipping-cranes are all 220-volt, di- 


122 


rect current, twenty-ton machines. At 
the far end of the plate-mill the finished 
product is sheared to size and placed in 
piles, each plate bearing the heat-number 
and other identification marks. When the 
plates get to this department they are 
taken care of by the shipping department, 
which sees that they are all properly 
classified and loaded on to the right cars. 
This part of the mill has the standard 
gauge railroad and the freight cars run 


THE ELECTRICAL AGE 


distance. ‘Then these rolls are reversed 
and the ingot comes back at a good speed 
and passes back and forward again and 
again through the rolls, until it has been 
crushed into the proper size. By this time 
it has lost all resemblance to the heavy 
piece of metal that went into the rolls five 
minutes before, for now the color is a 
deep, cherry-like purple, and the sheet 
is perhaps two feet wide by. fifty long and 
anywhere from aquartertofive-sixteenths 


The New Way. 


Old-Style, Double Decker Charging-Machine Feeding an Open-Hearth Furnace at the 


Homestead Works, Carnegie Steel Company. 


up directly into the clang of the shops and 
receive the still warm sheets. 

- When the ingot leaves the furnace door 
and is sent down by car and crane to the 
rolls the interesting part of the work be- 
gins. Once placed on the rolls, the hot 
parallelogram of steel is shot rapidly and 
with unerring precision into the squeez- 
ing rolls. The heavy rolls close down 
upon it and it comes out smaller in di- 
ameter but considerably longer, and slides 
away down the back rolls for a short 


of an inch thick. After passing through 
the shears, where the sheets are cut into 
the desired lengths, they go to the ship- 
ping casters. These queer affairs are 
simply ordinarycasters built of more than 
usual strength, and planted inverted in 
the earth or stone floor on iron rods two 
inches or more in diameter, the roller 
ends being uppermost. Over these cast- 
ers are moved the cut sheets, and as there 
is no regular arrangement of the casters, 
a space of several inches being left be- 
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tween each one, the men can move freely 
in and out among them, handling the 
sheets and sliding them readily over the 
wheels from place to place until they are 
finally loaded into the cars. 

The boiler-plant, which lies next to the 
plate-mill, is also an interesting sight. 
An electrically driven coal-handling ma- 
chine feeds the chain-grate mechanical 
stokers from bins below, where the fuel 
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contents poured with a rush and roar into 
the mixer, which is really nothing but a 
reservoir, as the iron is not mixed with 
anything but itself. The process, how- 
ever, is necessary. The mixer hangs on 
trunnions and an hydraulic cylinder is 
connected to it in such a way that it can 
be made to rotate and thereby effect the 
mixture of the metal. This device also 
enables the great caldron to be turned 
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Several of these Machines are 


in Daily Use. ‘ 


is kept stored. Every month the forty- 
eight inch mill produces about 10,000 
tons of finished products. 

In connection with the open-hearth 
mill, number two, which comes next to 
the plate-mill, there is what is known as a 
hot-metal mixer. 

Ladle-cars come across the river, a dis- 
tance of 6,000 feet from the blast-furnace 
to the open-hearth furnace, filled with 
molten iron from the Carrie blast-fur- 
naces, and the ladle part of the car is lift- 
ed by a fifty-ton crane and the hissing 


over on its side and the contents poured 
out into other ladle-cars. The mixer 
has a capacity of 200 tons, though on 
looking into it and seeing its apparent 
shallowness this figure seems exaggerat- 
ed. The electric crane which lifts the 
ladles and swings them back again has a 
seventy-five-foot span and travels on an 
overhead line close beside the mixer. 

Scrap makes up a certain portion of all 
open-hearth work, and the method of 
charging and drawing from the furnaces 
is as follows: 
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In charging, the little cars are ranged 
up alongside of the furnace doors and be- 
At a twist 
of the right lever, the giant machine 


tween them and the charger. 


pushes forward its beak, inserts a square 
head into a corresponding slot in the end 
of a car, lifts the box and its load of scrap, 
the furnace door swings up easily and the 
beak thrusts its burden into the fire with- 
in, turns the car over so as to dump out 
the load, withdraws the empty, sets it 
again upon its car, and the operation is 
closed with the sliding down of the fur- 
nace door, which is hydraulically operated. 
One department of the open-hearth mill, 
number two, is the famous armor-plate 
section, where the government contracts 
for protective armor are filled. Here the 
charging boxes are lifted intothe furnaces 
jist yasmin, the other case One Olerie 
transverse cranes in this part of the work 
is the largest in all the plant, its capacity 
being one hundred and fifty tons. It is 
rigged to travel overhead and is equipped 
with two seventy-five-ton trolleys, the 
whole crane having a sixty-foot span. 
There are altogether forty-eight open 
hearth furnaces in the Homestead works, 
all of them being of the well known Sie- 
mens standard regenerating type. It is 
interesting to note that when the lower 
portion of this open-hearth plant was 
built, several years ago, Homestead had 
only two, or perhaps three, electric cranes, 
while to-day the works can show a total 
of one hundred and eight cranes installed 
and in use night and day. Eight new ones 
have been ordered and will be in opera- 
tion before the cold weather comes again. 
The casting pits in the armor-plate section 
of the open-hearth plant are of great in- 
terest. Here-are pits some twenty feet 
deep, sixty or seventy long, and rather 
more than twenty feet wide. In them lie 
the great moulds which contain the cast- 
ings for large steel shafts, armor-plate, 
and other big work of a similar nature 
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and which requires special attention and 
special compounds of steel. The armor- 
plate, of course, is all of the very tough 
nickel steel, and has to be prepared es- 
pecially for the purpose, as the steel used 
in making it would not do for other and 
more general purposes. The moulds for 
the armor-plate and also for other heavy 
and important castings are so large that 
they have to be removed from the metal 
one section at a time, beginning at the top, 
each step of the process being accom- 
panied by a corresponding period of cool- 
ing. 

The big thirty-two-inch mill is practic- 
ally the same as the universal slabbing- 
mill with the exception that it rolls a 
heavier product and is used to finish up 
the armor-plate. Beside this, however, 
no finished products are turned out of the . 
mill. 

Open-hearth mill number one is the 
same as the other open-hearth mills save 
that the hoists are hydraulic. This being 
one of the older mills it has not the same 
facilities as some of the newer ones. In 
connection with it is the one hundred and 
nineteen-inch plate-mill, which is one of 
the oldest plants in the entire works, and 
the machinery in it is accordingly oper- 
ated in the old way—by water and by 
hand. It is intended in the future to re- 
construct this important mill in a thor- 
oughly modern manner and fit it out with 
the proper electrically driven machinery. 

On leaving the one hundred and nine- 
teen-inch plate-mill and entering the far 
end of the big structure that shelters the 
converters, the ear is met Dy aslow cen 
roar of sullen depth and swell that rises 
clear and distinct above the rattle of the 
rolls and the other confused and varying 
noises of.the works. Through the dim 
and smoky atmosphere, cloudy with 
steam, reeking with the odor of natural 
gas smoke, and filled with dust and bits 
of cinder, a lurid glare of blinding in- 
tensity can be seen at the opposite end of 
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the mill. Passing along up the shop, 
dodging a white-hot ingot here, shielding 
face and hands against the heat of drip- 
ping, melted slag there, and keeping a 
sharp lookout for the swift little cranes 
and trolleys with which the works are 
filled, the visitor works his way cautiously 
along to the converters. 

But the great sight is reserved for the 
converter-section of the mill. Here are 
two giant, swinging caldrons with bell- 
shaped tops, perforated with a hole in the 
center and mounted on trunnions, roaring 
and flaming, spitting solid columns of 
sparks as the fresh metal is poured into 
them, and making more noise than fifty 
New York fire-engines at one fire. But 
to describe the converter properly it is 
necessary to go back to the beginning and 
show the way the work is done. 

Back of the converters and outside of 
the shelter are huge bins. Into these is 
poured and thrown carload after carload 
of bessemer pig-iron. A gang then loads 
the pig into a hoist, which carries it up to 
the charging-floor of the cupola-house, 
where it is quickly melted in the capacious 
cupola, the blast for which is supplied by 
large and powerful motor-driven fans. 
From the cupola, the molten, bubbling 


stuff is poured, with much hissing and 
sputtering, into a ladle-car, which is at 
the proper moment drawn along the track 
to the converter. Back in the cupola- 
house are the five-foot direct-connected 
fans that supply the blast for the con- 
verters, running at a velocity of 1,200 
revolutions per minute, and the noise they 
and the other apparatus makes, baffles all 
description. Suffice it to say that when 
the converter is ready to be recharged or 
tapped, and consequently turned on its 
side, showering forth a vast eruption of 
sparks, the men in charge of the monster 
make no attempt at warning the bystand- 
er to get out of the way, for they know by 
long experience that it would be a waste 
of energy; so, flaming and spitting, the 
converter is slowly turned and tapped, 
while the fiery shower spouts like a heavy 
rain over the ground below for a distance 
of twenty feet on every side. So noisy 
are the mills of this character that the 
present president of the Carnegie Com- 
pany, Mr. Corey, has many times had the 
converters blow off directly upon him, 
but he always got off with nothing worse 
than a few small burns trom the sparks, 
which are bits of the burning steel. 

An interesting feature of the converter 


Direct Current, Multipolar Motors Driving Shafting for Axle Lathes in the Howard Axle Works of the Carnegie Steel 
Company, at Homestead, Pa. 


plant is the flames which pours out of the 
top of the converter after the charge has 
been put into it. When the molten steel 
first comes in contact with the blast, little 
flame, but vast showers of sparks areseen. 
This, however, lasts only a moment, and 
as the fire gets into the mass the sparks 
lessen in volume and the flame appears. 
At first it is a bright orange color; then 
delicate nuances steal through it and the 
tint slowly changes until, when the con- 
version is complete and the metal is ready 
to be poured out, the flame is nearly pure 
white. The roar of the blast is somewhat 
intensified at the moment of pouring, and 
the huge pot swings slowly over on its 
side, once more vomiting sparks, the ladle 
being below and the stream of glistening 
steel falls like so much brilliant water into 
the mould on the car. The different colors 
in the converter-flame just referred to are 
caused by the presence of foreign matter 


in the metal, such as sodium, in occa- 
sional instances, silicon and carbon. It is 
only when a large proportion of these 
foreign substances have been burned out 
that the steel is ready to pour, and the 
operators judge solely from the color of 
the flame when the psychological moment 
has arrived. 


Blooms and billets are rolled in the 
thirty-eight-inch blooming mill, which is 
next reached in a trip around the yards. 
Bloom, according to the metallurgical 
definition of that article, is “a mass of 
malleable iron from which the slag has~ 
been forced by hammer, rolls, or squeez- 
er.” But this bare statement gives small 
idea of the real bloom. When the white- © 
hot steel ingot leaves the grip of the ma- 
chine which draws it from the reheating 
furnace, it is put on a car and swiftly sent 
down to the rolls. As soon as the rolls 
are ready for it an hydraulic pusher 
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shoves it upon tothe passing-tableor roll- 
ers, and it glides along toward the heavy 
rolls where it is to be shaped into the right 
size. Then it reaches the press, bumps 
against the resistless rolls, hesitates a mo- 
ment, and goes in. When the ingot gets 
fairly into the press every one, even in- 
cluding the men operating the mill, steps 
out of the way and hides behind some 
convenient post or piece of machinery, for 
as the hot metal passes the rolls of the 
press its hinder end explodes, detonating 
with a very considerable force and scat- 
tering bits of hot slag and metal a hun- 
dred feet behind it. This is the operation 
which removes the slag, and after the first 
passage through the press there is no 
further commotion, and the bloom, now 
perhaps fifty feet long and still glowing, 
behaves like any other big piece of ma- 
terial. 

The thirty-eight-inch mill handles 
blooms from ten by ten inches to four by 
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four, the latter size and smaller sizes be- 
ing known also as billets. After the 
bloom is rolled out into the length re- 
quired it passes down the roller table and 
while still red hot is cut by the shears into 
regular lengths. All the apparatus in 
this mill except the rolls and shears, is 
electrically operated. Only one operation 
is carried on by hand, that one being the 
stamping of the heat number on the still 
hot lengths by a boy with a light sledge 
as the pieces come from the shears. 

The old twenty-eight-inch blooming 
mill 1s a hand-operated affair and looks 
very quaint and strange when compared 
with its more modern and bigger sister 
machine further down the shop. But the 
twenty-eight-inch mill does full and good 
work in spite of its slowness. It is soon 
to be replaced, though, by an electric mill 
of the same size. 

Passing from the metal-making mills 
to the quieter part of the great plant, the 
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next shed contains the roll-shop, where 
the company makes all its own rolls for 
the presses that squeeze the ingots and 
blooms into shape. The feature of this 
shop is its stillness and the entire absence 
of the scorching, oppressive heat that 
makes the other mills so trying. Not a 
pound of steam is used in this shop, the 
entire equipment being operated by elec- 
tric motors, most of them being direct- 
connected to their respective lathes. Even 
the big grindstones are so arranged as to 
be run by the motors, and the shop may be 
properly considered one of the most com- 
plete of its kind in the country. 

In the twenty-three-inch and in the 
thirty-three-inch mills, the first installa- 
tions of electrical apparatus at the Home- 
stead plant were made some years ago. 
These mills turn out angles and other 
structural steel. When electricity was in- 
troduced into these mills, it was neces- 
sary to rebuild all the machinery in order 
to adapt it to the requirements of the new 
operating force. 

The ten-inch mill is another one of the 
old timers and is also hand-operated. 
Compared with the mills of more recent 
construction and equipment, it presents 
a curious appearance, and adds to the 
general interest of the shop in which it 
is located. 

In the rapid description of the twenty- 
three, thirty-five, forty, one hundred and 
twenty-eight and forty-two-inch mills 
which follows, but little detail 1s given for 
the reason that these mills are similar in 
contour and design, to say nothing of the 
product they turn out, to those already 
described at length. Beginning with the 
twenty-three-inch mill as the first inorder, 
it may be described as a duplicate of the 
others excepting that the pass-table ex- 
tends about an equal distance on either 
side of the press, which is located in the 
middle of the structure. In this mill, the 
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pass-table, charging-machines and bug- 
gies are electrically operated. 

In the forty and thirty-five-inch mills 
structural and shaped steel only is turned 
out, most of the work being channels and 
“T” beams, measuring from twelve to 
twenty-four inches. The charging-cranes 
in both these mills are electrical, while the 
tables are all steam, the rolls also being 
steam-operated; the screw-down, how- 
ever, is operated by an electric motor. The 
forty-inch mill rolls large blooms for the 
thirty-five-inch mull to finish, and the 
blooms are sawed before getting to the 
latter, while still heated. In the thirty- 
five-inch mill the pass-table is steam-oper- 
ated just at present but has been con- 
demned recently on account of its ineffi- 
ciency, and a motor-operated table is to be 
installed and in operation by December. 
The shipping yard connected with this 
mill is unique in one respect—that it has 
roller-tables extending all the way down 
from the mill itself to the yard gates, a 
distance of about 350 feet; there are also 
ten ten-ton cranes in the thirty-five-inch 
mill. 

The next mill reached in a tour of the 
yard is the open-hearth number three, 
which is a thoroughly up-to-date repre- 
sentative of its kind. The scrap and cold 
material used for charging the furnaces is 
hauled up in the charging-boxes over a 
narrow-gauge, heavy track and the fur- 
naces charged in a similar manner to that 
employed at the number two open-hearth 
mill. Cast-iron is added in melted form 
without mixing, being brought from the 
Carrie furnaces across the river in the 
heavy-ladle cars which go over the bridge 
specially constructed for that purpose. 
Here again the scrap is thrust into the 
furnaces by a charging-machine, in this 
instance of the new, low type, while the 
hot cast-iron is brought in by means of a 
forty-ton crane. The steel is taken by 
seventy-five-ton ladle-cranes, conveyed to 
the pouring pulpits, and there poured into 
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the molds. From the molds the ingots 
go to the ingot-stripper and thence to the 
shipping yard. The whole operation is 
very interesting to watch, partly because 
of the celerity with which it is ac- 
complished, and partly because of the 
seeming indifference of the men who 
handle the huge masses of molten steel, or 
the ingots that stand out in the darkness 
like the Israelites’ pillar of flame. 


129 


by the new electric tables and cranes, 
which pick it up in turn. Then it is load- 
ed and shipped off to the one hundred and 
twenty-eight and forty-two-inch mills. 
About 400 electrical horse power is em- 
ployed in the thirty-inch mill, whose 
monthly tonnage averages 23,000. At 
both the mills just mentioned the same 
general methods are employed, the metal 
being taken from cars by a rotary charg- 
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Passing through open-hearth number 
three, the thirty-inch slabbing-mill is next 
reached, where different sizes of slabs are 
rolled for the one hundred and twenty- 
eight and forty-two-inch mills, which 
take from fifty-two by twenty-inch ingots 
down to the smaller sizes. In this mill the 
ingots are charged and drawn by electric 
cranes, rolled and passed on to the 
hydraulic shears ; then the metalis handled 


ing-machine, which also charges and 
withdraws the reheated steel from the 
furnaces; thence the hot metal passes 
along the electric table to the steam-roll- 
ers. 

While the forty-two-inch mill is not so 
modern as the forty-eight, it is exactly the 
same after the slabs reach the rolls, the 
balance of the shop being electrically op- 
erated, while the one hundred and twenty- 
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eight-inch handles down through three 
straightening rolls by the electric table to 
three large steam-shears. Here the plates 
are sheared to sketch and shipped. It is in 
the yard of the one hundred and twenty- 
eight-inch mill that the railroad enters di- 
rectly into the building. There are in the 
works forty miles of standard and thirty 
miles of narrow-gauge track. The forty- 
two-inch is known as the Universal plate 
and the one hundred and twenty-eight- 
inch is called the sheared-plate mill. The 
power plant is next seen, with its con- 
tiguous repair shop, in which all mechani- 
cal repairs to the cranes and other large 
machines are carried on. There is one 
central electric power station, but the 
boiler-houses are scattered throughout 
the works. The mills are supplied with 
power by means of heavy copper ca)les 
carried on steel poles. Each mill has its 
own circuit and switchboard. 

The company does all its own armature 
winding and makes its own armature and 
field coils. This work requires quite a 
force of men to be constantly at work, 
and in view of the fact that practically all 
of the motors and generators are carry- 
ing a peak twenty-four hours in the day, 
it is easily to be seen that necessary re- 
pairs are frequent and that no machine 
can have a very long life under such con- 
ditions without careful and constant at- 
tention. 

The total horse power in motors em- 
ployed in the mills at Homestead, amounts 
to 13,280. In the power plant there are 
3,000 horse power in four generators ; 500 
horse power is always held in reserve for 
emergency cases. Two of the units are 
of 1,000 horse power capacity each and 
the other two of 500. These machines 
are all direct-connected to steam-en- 
gines. The power house also contains 
seven eighty-light Brush arc-machines 
for yard and general lighting, while two 
one hundred horse power generators fur- 
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nish the power for lighting the company 
houses and mill offices with incandescent 
lamps. All told, there are in the Home- 
stead works, 562 motors of various sizes, 
ranging from two to two hundred and 
fifty horse power each and driving a most 
bewildering aggregation of machines. 
Beside the cranes, which number one hun- 
dred and eight in actual operation, there 
are thirty charging-machines, some of 
them being of the new, low type, while the 
others are of the older and heavier double- 
deck order. At the present eight new 
cranes have been ordered and it is expect- 
ed that before the snow flies they will be 
installed. 

Open arc lamps of 2,000 nominal can- 
dle power are used for general yard light- . 
ing, while for special places in the mills 
and yards clusters of six twenty-four 
candle power incandescent lights are 
burned directly on the power circuit. All 
of the open-hearth stock-yards are so 
lighted, the arc lights having been found 
inefficient on account of the excessive 
wear due to the vibration of supporting 
structures. For the open arcs the current 
comes from eighty-light Brush arc ma- 
chines at nine and one-half amperes, while 
for the power arc lamps used for inside 
mill lighting, two hundred and twenty 
volt direct current is employed at three 
and one-half amperes. 

For the incandescent lamps in the mill 
offices one hundred and ten volt alternat- 
ing current is transformed from the 1,100 
volt primaries. For the clusters for yard 
lighting two hundred and twenty volt di- 
rect current is used, the lamps being I10- 
volt connected two in series. At points 
where the line fluctuation is excessive 
separate lighting lines are installed from 
the switch-board to the point of consump- 
tion for both the power arc and the in- 
candescent lamps. Sixteen candle power 
lamps are used in the offices, and twenty- 
four candle power for the clusters. 
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The total number of men employed in 
the Homestead works is 7,800. 

In conclusion it is but scant justice to 
the writer to say that a plant of such im- 
mensity as the Homestead Steel Works 
cannot properly be described from data 
gathered in a single short visit, but it is 
hoped that the effort made to give an in- 
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telligent idea of the small city which ex- 
ists within the yard gates has been mod- 
erately successful, even though faulty and 
hesitating. The illustrations are repro- 
duced by courtesy ofthe Wellman-Seaver- 
Morgan Engineering Company and the 
Westinghouse Electric and Manufactur- 
ing Company. 
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Dr. Louis Duncan’s recent appointment 
to the chair of electrical engineering at 
the Massachusetts Institute of Technol- 
ogy marks the inauguration of a new pol- 
icy in the administration of that admir- 
able institution. 

It is the intention of President Pritchett 
to have at the head of each department 
men like Dr. Duncan, who are actually 
engaged in active professional work for 
commercial purposes as well as being au- 
thorities in their professions in the aca- 
demic sense. 

It would appear to be indisputable that 
in the electrical department this plan must 
give particularly good results. In most 
other fields theory and practice have gone 


along side by side for so long that the 
academic professor is well versed also in 
the mechanical appliances which all good 
practitioners would use. 

In electricity, however, the advances 
are and have been so rapid that the teach- 
er who has been shut away from the 
active commercial field for any great 
length of time must find himself out of 
touch with the active art when he 
emerges, and his pupils would, of neces- 
sity, suffer from this cause. And this is 
what the Institute’s new policy aims to 
forestall by the selection of such men as 

"Dr Duncan, and theséexperinrent will 
doubtless prove the value of such instruc- 
tion. 


Machinery at the St. Louis Fair 


Congress has appropriated $5,000,000 
to aid in making the Louisiana Purchase 
Exposition, which is to be held in St. 
Louis, Mo., in 1903, a notable success. 
This sum is stated to be a mere drop in 
the bucket when the other resources and 
capital of the company are considered. A 
total, including the government appropri- 
ation, of more than $15,000,000 has al- 
ready been raised. 

Contrary to the usual custom no charge 
whatever is to be made for exhibit space 
or, within the director’s discretion, for 
power to operate the various machines 
shown. ‘This feature was determined 
on after mature deliberation, and the 


management believes that by adopting 
this generous policy it will come in closer 
touch with the manufacturers. 
Furthermore the Exposition company 
will endeavor to make the most favorable 
freight tariff possible with the transpor- 
tation lines ; it will place railway tracks to 
and within the principal exhibit buildings, 
furnish cranes and hoists when necessary 
for the expeditious and economical 
handling of heavy items and do in gen- 
eral whatever may be found proper for 
the comfort and convenience of its ex- 
hibitors, or for their protection against 
petty extortions by carting and transfer 
companies, or installation agencies. 


Rates and Meters 


Thesrates charoedsiorelectcscurrene 
for lighting and power and the systems 
upon which rates are based are matters 
of live interest to every householder, 
storekeeper, factory owner and otherusers 
of current as well as to the central sta- 
tion manager and stockholders in the 
producing companies. 

To the customer the rate and its base 
may mean either large or small bills or 
conditions so onerous as to drive him 
back to the use of oil, gas or coal. 

To the electric company the question 
is vital. Sooner or later, unless an equi- 
table system be adopted, custom will fail 
and the company be left without a pay- 
ing business. 

ihe deep interest felt in the matter of 
rates was manifested at the recent con- 
vention of the National Electric Light 
Association, where papers on the subject 
by @ieouiss Ay sPerotisony 7 Elenry ae 
Doherty, L. R. Wallis, Ralph J. Patter- 
son, >amuel Scovil te L.  ehiliipsand 
Alexander Dod were read. 

When electric current first became an 
article of commerce the charge for its use 
was based upon either the actual amount 
of current used or upon the number of 
lights installed, whether the latter were 
used or not. 

These methods have proved to be un- 
satisfactory. 

Mr. Ferguson in his paper says, in 
Datts 

“The advocates of a uniform kilowatt- 
hour price advance the argument that 
electricity can and ought to be supplied 
on conditions similar to gas. It is very 
doubtful, however, if there is any other 
business carried on under conditions sim- 
ilar to those under which electricity must 
be supplied. 

“The production and sale of electricity 
differ from any other business in that the 


supply company must manufacture its 
product only as it is required, and it 
cannot be commercially stored, conse- 
quently the company’s plant and mains 
must be governed by the maximum de- 
mand made upon them at any time. 

“Further, the customers will not wait 
for the supply and cannot be prevented. 
from taking it whenever they desire. 

“Such a uniform kilowatt-hour price 
requires the company to sell its product 
to some classes of customers at an abso- 
lute loss and prevents it from supplying 
its product to other consumers from 
whom it might obtain a profit at a price 
lower than the price required by the 
municipal or state law. | 

“This point is one that is universally 
lost sight of by legislators and by advo- 
cates of a uniform kilowatt-hour price, 
and to prove it we need only turn to the 
oft advocated gas analogy. The gas 
company, with its regulated and uni- 
form price of $1.00 per thousand cubic 
feet, cannot compete with electricity pro- 
duced by private plants in large estab- 
lishments ; in fact, it is possible in large 
mercantile establishments and factories, 
where the light is required for eight or 
ten hours daily, to produce electricity in a 
private plant at much less than cost of 
gas purchased at $1.00 per thousand cu- 
biewdeet: 

“The central station company manu- 
facturing electricity and selling its prod- 
uct on an equitable basis, discriminating 
justly in its tariff between the profitable 
and unprofitable consumer, may extend 
the advantages of electricity to the en- 
tire community, selling its product at a 
high rate to the customer using the com- 
pany’s investment for a short period 
daily, and at a lower rate to the consumer 
using the company’s investment for a 
long period daily. A central station 
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company operating under such a system 
of rates is able to obtain a reasonable and 
fair profit from all classes of customers 
and does not exact an excessive profit 
from one class of customers to make up 
for the loss incurred in supplying the un- 
profitable class.”’ 


Mr. Ferguson then describes the meth- 
ods of charging followed by the Chicago 
central station companies, with the ef- 
fect upon their business. 

For the first five years, he says, they 
charged a uniform rate per kilowatt-hour 
with discounts up to twenty per cent to 
the larger consumers. It was found 
necessary in the cases of many large con- 
sumers to increase this discount. Then 
the form of contract was changed to one 
where the customer guaranteed to the 
company a minimum monthly or annual 
payment, this amount approaching as 
nearly as possible to the anticipated sum 
of the net bills. This system satisfied 
large consumers and led to the abandon- 
ment of many private plants in favor of 
central station service, but it did not en- 
courage business with the smaller con- 
sumers. 


Experiments were then made with a 
system based upon a charge for the num- 
ber of hours’ use of the connected load, 
but the minimum guarantee per lamp 
connected prevented the installation of 
lamps in places where they might be used 
only intermittently and thus limited the 
advantages of the use of electricity, espe- 
cially in the home. 

In 1897, the Wright demand system 
was adopted in a modified form. Of 
this Mr. Ferguson says: 

“To fill the requirements of American 
conditions the writer suggested the 
method of basing each monthly bill upon 
the customer’s actual maximum in that 
month, and to charge the full rate of 
twenty cents per kilowatt-hour during 
each of the six winter months for all 
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electricity consumed monthly until the 
consumption reached the equivalent of 45 
hours’ use of the maximum number of 
lamps lighted simultaneously as indi- 
cated by the Wright demand meter, and 
to charge ten cents per kilowatt-hour for 
all electricity consumed in excess of that 
amount. 

“During the six summer months, how- 
ever, the full rate was charged for all 
consumption until it reached the equiva- 
lent of fifteen hours’ use of the maximum 
number of lamps lighted simultaneously, 
and for all electricity in excess of that 
amount the rate of charge was ten cents 
per kilowatt-hour. 

“The net rate obtained from this 
method, with the rates employed, would 
of course, be too high for large consum- 
ers and a wholesale discount was offered, 
the discount being taken only from the 
low rate portion of the bill, the amount 
of this wholesale discount ranging from 
5 per cent to customers whose low rate 
portion was $100.00 and increasing by 5 
per cent for each $100.00 of the low rate 
portion, making the maximum discount 
50 per cent in the case of a customer 
whose low rate portion was $1,000.00. 


“We have within the last year simpli- 
fied our method of charging by abandon- 
ing the difference between the summer 
and winter rates. We now charge the 
full rate of 20 cents per kilowatt-hour for 
the equivalent of one hour’s daily use of 
the maximum demand throughout the 
year, our reason for the change being 
that we found it objectionable to increase 
the rate of charge by the increase of 
hours in the fall months, just at the time 
when the consumer was beginning to use 
a larger quantity of electricity. 

“The method of charging for power 
business is as follows: The full rate is 
10 cents per kilowatt-hour for the first 
thirty hours’ use of the maximum power 
per month; 8 cents for the second thirty 
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hours’ use; 6 cents for the third thirty 
hiours= ‘usece4 vcents-.for ytheynexts450 
hours’ use; 3 cents for the next 180 hours’ 
use. 

“The low rate portion of the bill is sub- 
ject to the following discount: From $20 
to $40, 15 per cent; from $40 to $60, 25 
per cent; from $60 to $80, 30 per cent; 
from $80 to $100, 35 per cent; from $100 
to $200, 40 per cent. 

“These rates for power give a range 
from 10 cents to 2.88 cents per kilowatt- 
hour as a minimum. 


“Since the system was put into effect 
in 1897 we have kept very complete sta- 
tistics showing the income at the different 
rates of discount. We have in use in 
Chicago at the present ume a total of 13,- 
022 Wright demand meters and 15,633 
recording meters, the income from the 
customers using Wright demand meters 
being $986,560.00 for the fiscal year end- 
ing March 31, 1902. The average dis- 
count irom the list®is®35/1 per ceuteror 
light and 49.1 per cent for power. Of 
the Wright demand meters 94 per cent 
are 25 amperes and under, showing that 
the bulk of our business on this system is 
with relatively small customers. 


“The load factor for the Chicago com- 
panies for the last fisca! vear was 27.1 per 
cent, showing an average daily use of the 
system’s maximum of six and one-half 
hours. 

“Criticism has been sometimes made of 
the method used in Chicago on the 
ground that the company might do a 
large amount of unprofitable business, 
owing to the fact that there was no guar- 
antee to the company that the consumer 
would pay for at least one hour’s daily 
use of the maximum demand. An 
analysis shows that of our total income 
from Wright demand business, only 8.6 
per cent of the total comes from custom- 
ers using the equivalent of their maxi- 
mum demand for less than one hour 
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Gaity, and further, that the ratio of gross 
bill to full rate lamp hours of these short- 
age customers is 57.3 per cent, so that the 
actual amount of business which falls 
short of using the maximum demand, one 
hour per day, is only 3.67 per cent, which 
I think may be considered small enough 
to be unworthy of criticism.” 

Mr. Henry L. Doherty thus describes 
the system used by his company in Den- 
york 

“We now refuse to entertain new ap- 
plications except for a period of one year, 
and this contract expressly states that the 
consumer shall pay a fixed charge for 
readiness to serve, which is determined 
by the maximum he may wish to demand. 
Every consumer must contract to pay us 
twelve dollars per consumer, plus six 
dollars for each meter more than one, 
pius $1.80 per lamp connected, plus five 
cents per kilowatt for current. From 
these prices we allow a discount of fifty 
and ten per cent. 


“Immediately upon the adoption of 
this rate scheme and cutting prices, our 
output and maximum demand began to 
increase. From April to January our 
connected load increased eight per cent; 
our maximum demand increased thirty- 
two per cent, and our output increased 
seventy per cent; the increase in output 
being confined to, approximately, fifty 
per cent of our consumers, some of whom 
have increased their consumption as 
much as 400 per cent. We attribute the 
increase in consumption largely to the 
adoption of lower rates, and not par- 
ticularly to the system of charging; but 
we feel that if we had adopted a system 
of charging based solely on consumption, 
our average rates would have had to be 
very much less to have attracted the same 
increase in output.”’ 

Mr. L. R. Wallis said, in part: 

“Since July 1, 1901, all the customers 
in’ the territory supplied by the company 
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with which the writer is connected, com- 
prising a population of thirty thousand 
recple within ten miles of Boston, have 
been charged upon the Foresee (4-C) 
system, contracting with the company for 
a period of one year, agreeing to pay for 
the ‘capacity’ demanded in_ sixteen- 
candle-power lamps, or their equivalent, 
at the tariff rates established plus ‘cur- 
rent’ as shown by meter at six cents per 
kilowatt-hour. 

“The legality of this method was ques- 
tioned by certain consumers, and an ap- 
peal was taken to the State Board of Gas 
and Electric Light Commissioners, who 
after thorough investigation rendered an 
opinion favorable to the plan.” 

Mr. Ralph J. Patterson described the 
system used in Waterville, Me., where 
the rate scheduled for sixteen-candle- 
power lamps for residences begins with a 
charge of eighty cents a month or $9.60 
a year for one lamp, and decreased to 
$3.52 a month or $42.20 a year for twenty 
lamps. Above that number the charge is 
seventeen and one-half cents a month 
for each lamp. 


Mr. Patterson admits that this system 
is only adapted to the plants run by 
water power, as is the one at Waterville, 
and would be out of the question for a 
steam-driven plant. 

Mr. E. F. Phillips described the de- 
velopment of another system which be- 
gan with a reduction of price from twen- 
ty cents a kilowatt-hour to sixteen cents. 
He continues : 


“This brought about quite a consider- 
able increase in the output, and a small 
increase in the net revenue, yet it did not 
cause much of an influx of new business. 


“Tt was then decided to make a radical 
departure in the matter of rates, and a 
system was adopted whereby the con- 
stimer was required to pay at the rate of 
_ sixteen cents per kilowatt-hour for the 
first two hours per day, or sixty hours per 
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month of his connected load; all current 
useu in excess of this’to be paid’ for at 
f.ve cents per kilowatt-hour, total bill ‘to 
be subject to discount if paid within ten 
cays from date of bill. This departure 
had the effect of widening out the curve 
of the peak load and brought quite a no- 
ticeable amount of new business. The 
net earnings per kilowatt-hour of output 
fell off somewhat, yet the net earnings to, 
the company for the year showed a 
healthy increase. During this time the 
regular rate for power service had been 
put at ten cents per kilowatt-hour; ‘his 
was changed to ten cents per kilowatt- 
hour for the first thirty hours per month 
per kilowatt connected, excess current at 
five cents per kilowatt-hour. Within a 
year the power rate was changed to ten 
cents per kilowatt for first thirty hours 
of ‘maximum demand’ instead of “con- 
nected load.’ This brought about a very 
noticeable increase in power service and 
a corresponding change in the light-load 
curve. In-the meantime, the two-hour 


‘per day rate had been applied to the resi- 


dence service, and produced general sat- 
isfaction ; the method pursued was an ar- 
bitrary one, and based on the average use, 
this to form the maximum demand at the 
sixteen-cent rate, with excess current at 
five cents, and minimum bill at one dollar 
per month. The average earnings per 
kilowatt output in the residence district 
showed adecided drop, yet, notwithstand- 
ing this radical departure, the net earn- 
ings showed an increase, thus demon- 
strating that we were on the right track. 
This rate is the one still in use for resi- 
dences. 

“The next move was the inauguration: 
of the one-year contract on the: ‘maxi- 
mum demand’ plan, and the change to’ 
one hour per day at the sixteen cents per 
kilowatt price, excess current at five cents 
per kilowatt ; the maximum-demiand con- 


136 


tract, however, to cover all electric ser- 
vice used by the customer. 

“This has proved the most popular of 
any plan yet inaugurated, and is the one 
in general use by the company at the 
present time for all service except resi- 
dences; but it is optional with the cus- 
tomer as to whether he shall take the 
open order at sixty hours per month of 
connected load or thirty hours per month 
on maximum demand. In the case of 
arc-lamp service, however, the customer 
is required to take the maximum-demand 
contract for one year. This maximum- 
demand arrangement necessitated the in- 
stallation of the Wright demand meter in 
all cases where the connected load was 
known to be in excess of the demand. 
This form of contract also carries with it 
a minimum bill per month of sixteen 
cents per kilowatt-hour for the first 
thirty hours per month of the maximum 
demand. In the case of incandescent ser- 
vice or combination service, the cus- 
tomer is given the privilege of stating his 
tiact is written on that basis with pro- 
vision that demand meter or meters shall 
be installed, and should the maximum 
demand, as indicated by the demand 
meter, exceed the estimated demand, the 
former shall be used as base for amount 
of current to be paid for at the high rate, 
and a consequent raising of his minimum 
rate, thereby making the fixed base auto- 
matic in its operation. 

“To show how our plan would com- 
pare with the ‘Foresee’ system, I submit 
a few examples. In the case of a cus- 
tomer whose connected load was sixteen- 
candle-power lamps, besides quite a 
number of show-case lamps, a demand 
meter was installed which showed a 
maximum of fifty-seven amperes at 120 
volts, making a miximum demand of 6.8 
kilowatts, and for thirty days 205 kilo- 
watts as demand base. The customer’s 
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consumption was 742 kilowatt-hours ; 
therefore, we have 


205 Units, at TOC. s. «7 cmie)-teepa ee $32 83 
Bay 8 peste. sada saan ee 26 87 
$59 70 

ess 15, per cent) ‘discount. ..nmane 8 95 
Net. Dilli 2)..o shad « cecarn aon eee $50 75 


with minimum bill of $32.83. From the 
above customer it can be seen that the 
average price for current received by the 
company was .0683. The same customer 
with maximum demand on the ‘Foresee’ 
system would get the following result: 
57 Amp.; 114 16-cp. lamps, approxi- 
mately. 114 cp. lamps at $1.50 per year 
= $171.00 (capacity charge), or $14.33 
per month. 
“Consumption : 


HAZ At OL anda Seinos oalet ats see eee $44 52 
Capacity charge ........ 555 14 33 

Giving .a met: bill Of .\s)) sees see $68 85 
Average price, tor Current.yaeeeeee .0806 


“In a recent application for current 
we found the following condition: The 
customer desired to use one hundred and 
twenty-five sixteen-candle-power lamps 
thirteen hours per day, and on the yearly- 
demand contract we should arrive at the 
following result: One hundred and 
twenty-five sixteen-candle-power 50-watt 
lamps thirteen hours per day for twenty- 
six days would show a total consumption 
of 2,112.5 kilowatt-hours. Thirty days 
of maximum demand of 6.2 kilowatts for 
one hour per day would make a base of: 


186 ASW hours atet6cs. 21. nee $29 76 
iA a at oSCh.5 Lane ree 96 30 
Total tadsccelisgaccs hos eee eee 126 06 
ess: 2 per cent. 3.4.1 ..s see 25 21 
Netabil lot siivccnin cei ee eee $100 85 


“With minimum monthly bill of 
$29.76, average price the customer would 
pay for his current .0477 per kilowatt- 
hour. The same customer on the ‘Foresee’” 
system wouldberequired to pay a capacity 
charge of 150 times $1.50 or $187.50 per 
year or $15.62 per month, and for his. 
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current 2,112.5 kilowatt-hours at six 
cents, $126.75 ; making a total of $142.37 
per month as against $100.85 on the de- 
mand contract agreemant. Our plan was 
taken into consideration, whereas the 
amount that he would have had to pay 
for his current on the above plan would 
have been so high that it would have pre- 
cluded the possibility of our getting so 
desirable a customer.” 

IMPROVEMENTS DESIRED IN METERS. 

Closely allied to the question of rates is 
that of meters. This was treated in pa- 
pers prepared by Robert Ferris and Clif- 
ford A. White. 

Mr. Ferris says, in part: 

“Perhaps the greatest improvement 
would be that which would eliminate the 
possibility of a meter’s being stopped 
when it should be in motion. The suc- 
cess of a meter depends largely upon the 
friction of all moving parts being re- 
duced to a minimum. Anything that 
would replace to advantage the pivot and 
jewel, without sacrifice, would be an im- 


provement; for it-we can keep a meter" 


in motion, it should be easy enough to 
keep it in calibration. 

“The efficiency of meters is something 
of importance, yet a meter should have 
plenty of torque. While it is possible to 
save considerable by having efficient 
meters, it is also possible to lose consider- 
ably more by having meters that will not 
stand up on light loads. 

“A few suggestions might be made 
that would at least furnish something 
for the engineers to work on. 


“They are: A universal meter in size 
and style; a blackboard for meters, of a 
standard pattern, which could be adapted 
to meters of any make on the market; a 
registering dial that would read directly 
in dollars and cents, or if not that, then 
the adoption as a standard of direct- 
reading dials and a simple tell-tale hand 
on clock for calibrating purposes ; a meter 
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that would take the place of the combina- 
tion of watt and discount meters, having 
the effect of registering at different rates 
of speed, which would be governed by 
the load that was passing. To illustrate: 
If we had, say, a 100-volt wattmeter of 
twenty-five-ampere capacity, instead of 
showing a straight line from five per cent 
of its capacity to full load, the meter 
speed would represent at full load accu- 
rate registering, and as the load dropped 
the proportional rate of registering would 
be a certain per cent slow or fast.” 

Mr. White makes a plea for a meter 
dial which shall be intelligible to the 
general public. He says, in part: 

“The electric-lighting business is full 
of mysteries to the general public with 
whom it has to deal, and, consequently, 
anything not easily understood arouses 
suspicion immediately. 

“The meter dial should read direct in 
kilowatt hours, thereby eliminating the 
use of the constant and the use of two 
terms, kilowatt-hour and _ watt-hour; 
there should also be a hand on the dial 
for testing purposes. 

“The new meters now being placed on 
the market register in watt-hours, which 
is a great improvement over those that 
required the use of a constant; but a di- 
rect-reading dial should be designed to 
replace those now in service having con- 
stants. This does not seem a mechanical 
impossibility, and if the cost were rea- 
sonable it would be generally adopted. 
The constant has always been a perpetual 
source of annoyance and error. Its use 
makes a great deal more work in the 
bookkeeping department, and complicates 
the rendering of bills correctly, conse- 
quently creating a continual and unneces- 
sary expense in the office. It is next to 
impossible to make the average customer 
understand its meaning, and it should be 
returned to the laboratory whence it 
originated, never to be resurrected.” 


Storage Battery Regulation 


By Cary T. Hutcuinson 


It is well known that the e.m.f. of a 
storage cell changes with the condition of 
its charge; when freshly charged and 
connected to the line, each cell gives a pd. 
of approximately 2.1 volts; after com- 
plete discharge the pd. will fall to 1.8 or 
1.7 volts. On beginning to charge the 
cell, the pd. will rise quickly to about 2.1 
volts, and will continue to rise as the 
charge increases until it has reached 2.5 
or 2.6 volts, at which point the charge is 
considered complete. There is then a 
variation in the voltage required in using 
a storage battery, of from 2.5 to, say, 1.8 
volts per cell, a range of .7 volt, equiva- 
lent to about thirty-five per cent of the 
average voltage. 

Various plans are in use to regulate the 
charge and discharge of a battery; most 
of them involve what is known as a 
booster, that is, of a generator con- 
nected in the battery circuit with its field 
strength controlled either by hand or au- 
tomatically, to make up for the variation 
of battery voltage. In other cases, a cer- 
tain number of cells are cut into and out 
of the circuit as the voltage of the cell 
varies, that is, as the state of charge or 
discharge changes. 

This discussion points out a means of 
providing automatically for.the control of 
the charge and discharge, and in such a 
way that the battery is never called upon 
for more than the amount of current es- 
sential to the work, and always receives 
the maximum of the current not neces- 
sary for the work to be done; that is to 
say, it gives as little as possible and takes 
as much as possible, thus making the duty 
on the battery a minimum. 

The two causes of variation of the volt- 
age at the battery terminals are the cur- 
rent passing through the cell, which 


changes the voltage of the cell on account 
of the different loss of voltage in the in- 
ternal resistance of the circuit, and the 
variation of the e.m.f. of the cell, due to 
the different conditions of the cell. The 
first of these depends upon the load, and 
may cause rapid fluctuations in voltage. 
The second is a slow change and is inde- 
pendent of the current passing through 
the cell, depending only on the condition 
of the cell, which varies gradually with 
time. 

Each cause of variation should be al- 
lowed for ; the battery should be arranged 
to have the same compounding curve as 
the generator or feeder to which it is con- 
nected. This necessitates two additional 
electromotive forces in the battery circuit, 
one to compensate for the variation of 
battery e.m.f., and the other to compen- 
sate for the varying loss in the resistance 
of the battery circuit. 


I shall first discuss this problem mathe- 
matically, and then point out the applica- 
tion of the results indicated. 

Let a storage battery be connected to a 
circuit having a pd. = V, and be in series 
with two additional sources of e.m.f., as 
indicated in Fig. 1. 


Vo = Eeme pd: 

Ey ent. or battery 

Be == em tor one Soiree 
EK, = e.m.f. of othersource 


\> == Current to the battess 
| ~== Current from the battery, 
I, = = Current in the battery cineaine 
R = Resistanceofthe battery circuit. 
Also assume as 
V=V,+kI (1) 


that is, assume pd. at battery terminals to 
increase from a constant value V, at no 
load to a value V,+ kI for load cur- 
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rent equal to I. If the pd. at the battery 
Prconecant, then k =o and V =\V,. 
Then, 


ee lees, (2) 
ieee 1, R=V,kL. (3) 
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Suppose the battery is to discharge or 
charge the difference between the load 
and the feeder (or generator) current— 
that is to say, suppose the feeder current 
I, to be constant, then 

E,+E,+E,—R (I—I,) =V,+kl 
and 
E,+E,--E,--R 1,==V,+I (k+R). 
(4) 

In order that this equation may be sat- 
isfied, two conditions are necessary and 
sufficient, viz.: 

E,+E,=V,—R I, (5) 
E,=I (k-+R) (6) 

That is, if the sum of the battery e.m.f. 
FE, and the e.m.f. E, be kept constant, and 
FE, be varied with the load, then the bat- 
tery will give and take the difference, and 
the feeder current will be constant. 

E, varies only with the condition of the 
battery, and not with the battery current ; 
it is a function of time and not of current, 
hence E, can be so varied that the sum is 
constant by varying the field strength of 
a separately excited generator, in accord- 
ance with the indications of some device 
showing the sum (E,+E,). The varia- 
tions of FE, will be gradual, hence the.reg- 
ulating apparatus need not be adapted to 


and 
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sudden changes. E, can be made propor- 
tional to I by using a separately excited 
generator, with its field connected in the 
load current. 

To get an indication of (E,--E,) : re- 
terfing to Pig ja2: 

Let 5, represent a small resistance 
equal to, say, n % of the resistance be- 
tween the points M and A; let CS, bea 
high resistance coil connected as shown; 
then, if a point P be chosen so that the 
resistance PS, of the part of the coil in- 
cluded is n % of the total, and a voltmeter 
be connected between M and P, the indi- 
cations of the voltmeter will be propor- 
tional to (E,+-E,). | 

Let this voltmeter be provided with 
contacts adapted to closed circuits when 
the needle is deflected in either direction ; 
the circuits to be closed may be any con- 
trolling circuits adapted to vary the 
strength of the field of E,. For instance, 


9, B T 


Fig. 2 


the field-magnets of a small pilot-motor 
may be closed in one direction or the 
other and the motor may vary the resist- 
ance of the field circuit by revolving one 
way or the other. Equivalent devices are 
easily designed; a compound wound 
electro-magnet may be used instead of 
the voltmeter with its contacts. 


This arrangement then keeps the sum 


~~ (E;++E,) constant, and at the particular 
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value determined by the zero adjustment 
of the voltmeter. 

I have assumed that E, and EF, are en- 
tirely separate sources of e.m.f. This 1s 
necessary only in order that an indication 
of the sum (E,+E,) may be obtained, 


ie S| 


Bis 


Fig. 3 


and that the value of E, may be suitably 


adjusted. 
But 
F,+E,+E,=V-+1, R (7) 
and K,=I (k+R); (6) 
hence: E,+E,—V—R I,—kl (8) 


This equation shows that any indica- 

tion which is proportional to 
(V—R I,—kI) 
will be proportional to 
E,+E,. 

Retemilogo lo e328 

Assume the resistances S,, S, and S, be 
fixed at the same proportional parts, e. g., 
n %, of R, V and k; then a voltmeter con- 
nected as shown will give indications pro- 
portional to (E,-++E,) and may be used to 
control the field of a compound wound 
generator whose series-field is in the load 
current. That is, one generator may be 
used in place of two, and when so con- 
trolled the battery charge and discharge 
will adjust itself to constant generator 
current. 

The assumptions thus far made deter- 
mine the battery current to be the differ- 


(9) 
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ence between the load current and the 
feeder current. Suppose, however, that 
the battery current is to be kept constant. 
Equation (3) then shows that the follow- 
ing two conditions must be fulfilled: 


Feeder Current 


io Current 


Load Gurrént 


Baltery Current 


Fig. 4 
E,+E,=V,+L R; (10) 
E,=kl. (11) 


The first condition is met by connecting 
a voltmeter in the manner just described, 
but making the zero point of the volt- 
meter to correspond to 

Vit, R. 

The other condition is met, as before, 
yy connecting the field of the generator in 
the load current. 

In practical operation, it may be neces- 
sary to limit the charging current of a 
battery connected directly to the line. 
The combination of the conditions out- 
lined will permit the battery to charge at 
any current until the difference between 
the load and generator currents becomes 
equal to the maximum safe charging cur- 
rent and then to continue charging at this 
maximum charging current, and to dis- 
charge at any current within its capacity. 

This can be accomplished by the use of 
two voltmeters, both connected as shown 
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in Fig. 3, the first having the zero ad- 
justed to the value determined by equa- 
tion (5), and the second having the zero 
adjusted to the value determined by equa- 
tion (10). A circuit-changer is to be 
connected in the battery circuit so that 
when the charging current becomes equal 
to the maximum permissible value, the 
first voltmeter shall be cut out of circuit 
and the second cut into circuit, and at the 
same time a shunt is to be closed around 
the terminals of the series-field of the 
Source i, so that the e.m.f.. E, shall be 
made proportional to kI instead of to 


IT (k+R). 


I4I 


The current in the battery, in the feeder 
and the load current are then shown in 
Fig 4. The feeder current remains con- 
stant until the load current falls to such 
a value that the battery is charging at the 
maximum permissible rate. The circuit- 
breaker then shifts the voltmeter connec- 
tions and the feeder current decreases as 
the load decreases. 

It is easily seen that the addition of a 
third voltmeter in the battery circuit, 
properly connected, can limit the dis- 
charging current when it reaches a cer- 
tain maximum value, but this limitation 
is not necessary in practice. 


City Threatens “Unused Car Tracks” 


A legal fight which promises to be of 
great interest to street railway men in all 
parts of the country appears to be about 
to develop between the Metropolitan 
Street Railway Company and the city of 
New York, over what are declared to be 

“unused” tracks in various streets of that 
city. 

When these lines passed into a single 
control and many of them converted to 
under-trolley traction, it became possible 
to rearrange the service on broader prin- 
ciples, and this was done. As a conse- 
quence there were many portions of the 
old lines which were for the time useless, 
and for all practical purposes these bits, 
here and there, have been abandoned. 

An agitation against having these 
tracks left in the streets, which is said to 
have been begun by a former officer of 
the Third Avenue Company, was taken 
up by the Merchants’ Association, and 
this resulted in Borough President Can- 
tor asking for an opinion on the subject 
from Corporation Counsel Rives. 

Mr. Rives rendered his opinion on 
Jumeyro. In it he says, in part: 

“What constitutes an abandonment is 


a question of fact, and must be shown 
in unequivocal acts, but it is difficult to 
imagine acts more unequivocal than the 
deliberate discontinuance of service, and 
the substitution of other routes between 
the same termini. A general intention 
at some future time, when it shall prove 
profitable to resume the operations of the 
road, cannot avail to prevent this conclu- 
sion. The city holds the streets in ques- 
tion in trust for the public, and upon 
proof of the abandonment of the right of 
way over them, unquestionably has the 
right to resume its dominion over them. 
The railroad company acquires no fee in 
the street. It has simply a license to op- 
erate-a allroad wl hesoperation of the 
railway is not exclusive. The public has 
the right to use the street, subject only 
to the reasonable use of the same by the 
company operating its road) * = = 

“In some instances the company is run- 
ning one car a day over the otherwise 
abandoned route. There is a popular 
impression that the running of one car or 
train’ a dey. is an exercise of a franchise 
technically necessary to and sufficient for 
its preservation. I can find no authority 
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for such doctrine, and I do not believe it 
is sound. The franchise confers a right 
to operate a road for the convenience of 
the public, and a street railroad, I believe, 
necessarily implies frequent running of 
cars at all times of the day. The run- 
ning of a single car is, however, some 
evidence of an intention not to abandon 
the route, and when such intention is a 
material circumstance it is possible that 
the court might regard it as sufficient to 
save the rights of the company.” 


Mr. Rives advises that it is the duty of 
borough presidents to tear up such tracks. 
Any attempt on the part of the city au- 
thorities to take up these tracks would 
undoubtedly be strenuously resisted. 


The large number of changes which 
has been made in the old routes in New 
York by the management tound neces- 
sary to meet the public needs, and the bits 
of track which are threatened are both 
shown by the list of “unused” car tracks 
which Mr. Rives appends to his opinion. 
These are as follows: 


Battery place, from Broadway to 
Greenwich street; two of the four tracks 
are not in use. Vesey street, from Broad- 
way to West Broadway; from Church 
street to West Broadway; single track. 
Barclay street, from Broadway to Church 
street. Park place, from Broadway to 
West Broadway; from Church street to 
West Broadway is single track. Church 
street, from Barclay street to Canal 
street. Broome street, from Broadway 
to West Broadway. University place, 
from Fourth street to Fourteenth street ; 
from Fourth street to Eighth street is 
single track. Burling slip; stand at East 
River. Thompson street, from Bleecker 
to Fourth street. Sullivan street, from 
Bleecker to Third street. Waverley 
place, from Christopher to Bank street; 
this is single track. Greenwich avenue, 
from Bank street to Eighth avenue. 
Thirteenth street, from Eighth avenue to 
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Thirteenth avenue. Thirteenth avenue, 
from Thirteenth to Fourteenth street. 
Eleventh avenue, from Fourteenth to 
Twenty-third street. Thirty-second street, 
from Fourth to Lexington avenue. Thir- 
ty-third street, from Fourth to Lexington 
avenue. Eleventh avenue, from Thirty- 
fourth to Forty-second street. Thirty- 
fifth street, from Lexington to First ave- 
nue. Thirty-sixth street, from Lexing- 
ton to First avenue. One car only runs 
all day from Thirty-fourth street ferry to 
Forty-second street depot. Sixty-sixth 
street, from Third to Second avenue; un- 
used single cable track. One Hundred 
and Ninth street, from First to Pleasant 
avenue; single track. Pleasanivavenre, 
from One Hundred and Ninth to One 
Hundred and Tenth street; single track. 
Allen street, from Houston to Grand 
street; single track. First avenue, from 
Houston to Fourteenth street; single 
track. Crosby street, from Howard to 
Bleecker street; single track mbiecekcn 
street, from Crosby to Greene street; 
single track. West Broadway, from 
Third to Fourth street. Fourth street, 
from West Broadway to Thompson 
street. Waverley place, from Macdou- 
gal to Christopher street. Bank street, 
from Waverley place to Greenwich ave- 
nue. Horatio street, from —Greenwich 
avenue to Eighth avenue; single track. 
New Bowery, from Chatham square to 
Pearl street. Pearl street, from New 
Bowery to Peck slip; single track. Peck 
slip, from Pearl to Water street; single 
track. Lenox avenue, from One Hun- 
dred and Tenth to One Hundred and 
Sixteenth street; horse car tracks. Lis- 
penard street, from Canal street across 
Broadway to Church street; single track. 
Beekman street, from Park row to South 
street ; single track. Ejighty-sixth street, 
between Amsterdam avenue and River- 
side drive. 
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How many glow lamps are there in use 
in the United Kingdom? The question 
does not admit of a reply which can be 
trusted within any respectable degree of 
accuracy; but at least we can make an 
attempt at a solution. From our statisti- 
cal tables issued early last month, it will 
be found that the total capacity of the 
electricity supply stations at work is 
roughly 400,000 kw. Assuming that fifty 
8-c. p. lamps are installed for every kilo- 
watt provided, this corresponds with an 
equivalent lamp connection of twenty 
millions. Allowing for the facts on the 
one hand that a very large proportion 
of the lamps are of sixteen or higher 
candle-powers, that motors are included 
in the “equivalent lamp connection,” and 
that many stations are by no means so 
fully loaded as their owners would wish, 
while, on the other hand, no regard is 


taken in these figures of the enormous, 


number of lamps supplied with power 
from isolated plants, we may put the ac- 
tual number at between fifteen and twenty 
millions. We are open to correction at 
the hands of those who prefer to make 
their own guesses. 

Remembering the enormous capital 


expended in generating and distrib- 
uting plants for electric lighting with 
glow lamps—the proportion to be 
deducted for motors and arc lamps 


being inconsiderable—it is curious how 
little public attention is given to the man- 
ufacture of the lamps, which are the very 
foundation of the industry. Perhaps it 
is because the individual lamps are not 
in themselves imposing or impressive, 
unlike the generators which serve their 
needs ; nevertheless, the process of build- 
ing up a glow lamp from the raw mate- 
rials is one of the most interesting and 


beautiful that the electrical industry has 
to show. In the following pages we have 
endeavored to place before our readers a 
detailed account of the manufacture of 
the Robertson lamp, which is carried on 
at the works of the Incandescent Electric 
Lamp Company, Limited, at Brook 
Green, Hammersmith, under the joint 
management of Mr. C. J. Robertson and 
Mr. C. Wilson. 

It is a remarkable fact that the actual 
processes involved in the manufacture are 
practical identical with those in vogue 
seven years ago, when we gave a brief 
description of the works, which at that 
time, however, were relatively small com- 
pared with the present extensive prem- 
ises. Then the annual output was but 
half a million lamps; now it is more than 
two and one-half millions per annum, and 
is rapidly increasing. 

The parchmentized cotton process of 
Swan, formerly so popular, has given 
way to the solution of cotton wool in zinc 
chloride, now practically universally in 
vogue. Pure cotton wool is employed, 
and is dissolved in a hot solution of zinc 
chloride, the relative proportions of the 
raw materials, the strength of the solvent, 
and the temperature being carefully regu- 
lated to obtain the best results. The prod- 
uct resulting from this process is a dark 
brown viscous fluid. It is highly impor- 
tant that this should be entirely free from 
bubbles ; in order to avoid these, the fluid 
is drawn out of the mixing vessel into 
glass flasks, by producing a partial 
vacuum in the delivery tubes, air-pumps 
being provided for this purpose. 

After standing for some time in the 
tanks, the liquid is converted into solid 
filaments by a most simple and beautiful 
process. A number of tall glass jars, 
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nearly filled with alcohol, are surmounted 
by a system of tubes connected with the 
tanks; a tube drawn out to form a nozzle 
with an orifice of definite diameter dips 
into the alcohol in each jar, and the liquid 
is drawn from the tanks and squirted 
through these nozzles by means of com- 
pressed air. The effect of the alcohol 
upon the emergent liquid is to immedt- 
ately solidify the latter, so that the liquid 
jet becornes a solid filament, which gath- 
ers in coils at the bottom of the jar; so 
regularly does the process take place that 
in the case of the_thicker filaments each 
turn lies exactly upon the preceding one, 
and a slightly conical turret is gradually 
built up, forming a remarkable and pretty 
object. 


After this process the newly formed 
filaments are washed for a long period 
in trays of running water, until every 
trace of the reagents employed has been 
removed. 

The next step is to dry the filaments ; 
for this purpose they are loosely wound 
on drums covered with thick velvet, 
which posseses the double advantage that 
the long pile provides an elastic and yield- 
ing bed for the filaments, while at the 
same time it permits of the access of air 
to all sides of them, so as to insure uni- 
formity in drying. The filaments at this 
stage are uniform, smooth and perfectly 
cylindrical threads, of a yellowish color 
(the brown hue disappears at the moment 
of formation of the filament when the jet 
comes in contact with the alcohol) ; the 
thread is weak, and somewhat brittle, so 
that it has to be carefully handled. In 
course of drying the filament diminishes 
enormously in thickness — about two- 
thirds—and shortens also (hence the ad- 
vantage of the velvet covering on the 
drums). 

The next process is that of winding the 
filaments on carbon formers, in prepara- 
tion for carbonization. Taking a bunch 
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of cut filaments, the operator fixes the 
ends on the carbon block with melted 
wax; by clever manipulation, the bunch 
is quickly flattened out into a single layer, 
and is then formed into a horseshoe shape 
by bending over the rounded edge of the 
block, or into a spiral by taking one or 
more turns round a carbon rod attached 
to the former, after which the free ends 
are fastened down with wax as at the 
commencement. Several bands are 
wound on each former in this way. 


The wound formers are then packed in 
a mass of carbon dust in a crucible, which 
is raised to an intense white heat in a 
furnace, care being, of course, taken to 
prevent access of air to the filaments. 
After baking for several hours, the cruci- 
ble is slowly cooled—the whole process 
of carbonization occupying the better part 
of a day. During the operation, a further 
shrinkage, both in length and diameter, 
takes place, the former being rendered 
possible by the softening of the wax, 
which allows the ends of the filaments to 
retract. 


The filaments are now extremely hard 
and elastic—hard enough, in fact, to 
scratch glass; they consist of practically 
pure graphite. There are few more re- 
markable products of human handiwork 
than glow lamp filaments; in purity, 
structure and shape they are marvelously 
near perfection, and form a striking con- 
trast with the soft white filaments from 
which they are composed. 

The next step is to attach the platmiam 
leading-in wires to the ends of the fila- 
ments. As is well known, platinum is 
the only metal which has a coefficient 
of expansion as small as that of glass, 
and its use is, therefore, obligatory in 
order to secure a durable vacuum and to 
avoid fracture of the glass; but it is a 
very costly material, and therefore the 
wires are, naturally, neither longer nor 
thicker than required to carry the current 
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to the filament. Having been cut in short 
lengths, one end of each wire is flattened 
in a little mill, and the wire is then drawn 
through a circular die, which converts the 
flattened end into a tube. The filament 
having been cut to length by gauge, each 
end is inserted into one of these tubes, 
and the latter 1s 
flattened so as to 
grip the filament 
with a pair of for- 
ceps. 

Up to this point 
no tests have been 
mentioned, as none 
are necessary; but 
imen.e) commences 
the long series of 
tests of which 
every lamp and 
filament has to run 
the gauntlet—in- 
deed, the manufac- 
ture of the lamp 
may almost be 
Ea ledmaeeseries, of 
tests. The diame- 
ter of every fila- 
ment 1s now meas- 
ured by means of a 
simple micrometer, 
those which fail to pass this test being 
discarded. 

The next process is perhaps the most 
interesting of all, namely, the mounting. 
One of the greatest obstacles in the path 
of the early lamp makers was the joint 
between the carbon and the platinum, and 
numerous ingenious devices were adopted 
to effect the junction. The method which 
has proved itself the fittest to survive is 
the deposition of carbon upon the joint 
by heating the latter to whiteness in a 
fluid hydro-carbon. This process is in 
itself a triumph of ingenuity, and the 
result attained by means of it is most ad- 
mirably adapted for its purpose, ‘consist- 
ing of a hard, dense sleeve of pure carbon 
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adhering closely to both the platinum 
wire and the carbon filament. Almost any 
fluid hydro-carbon is applicable to the 
process, whether liquid or gaseous, but 
the best results are obtained with benzine. 
This is a most inflammable substance, 
and, although there is no danger so long 
as the white-hot 
joints are wholly 
immersed in the 
liquid, there is cer- 
tain to be a blaze if 
the heated parts 
are above, or very 
near, the surface. 
This was always a 
grave drawback to 
the use of benzine, 
until the Robertson 
Company took the 
Trat et mites, Natias 
they, however, de- 
vised a system 
which meets all ob- 
fecrions sand vshas 
been specially 
adopted by the in- 
Spe Oto tis-ob the 
London County 
Council as a stand- 
ard for use in all 
glow lamp factories under their control. 

The “mounting room” operators work 
at slate benches, which are divided into 
compartments by sheet-iron partitions. 
In each compartment there is a tank about 
nine inches deep, and eight by four inches 
in plan, made of iron, to contain the ben- 
zine; this is provided with a hinged lid, 
which can be closed instantly in case of 
a flare-up, so as to extinguish the flames. 
Close against the back of the tank is an 
air duct, through which a constant down 
draught is maintained by means of 
pumps; by this means the vapor which is 
constantly rising from the surface of the 
benzine is removed. Beneath the bench 
is a system of iron pipes connected with 
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each of the benzine tanks; by opening a 
valve at the side of the room, the whole 
of the tanks can be instantly emptied of 
their contents, which are discharged at a 
safe place outside the building. The 
building itself in which these operations 
are carried on is isolated from the main 
buildings, access being gained by a cov- 
ered bridge. Lastly, each of the operators 
is provided with a fireproof apron, which 
is treated anew every week so as to main- 
tain its incombustible qualities unim- 
paired. 

That these precautions are by no means 
superfluous ‘will readily be understood ; 
that they are effectual may be gathered 
from the fact that though from time to 
time “flare-ups” occur, there has never 
been any serious accident in connection 
with this department. 


The apparatus used for the mounting 
process consists of a counterbalanced piv- 
oted lever, which carries at the outer end 
a pair of grips for the platinum wires; 
the grips are connected with a circuit 
maintained at a suitable voltage. A metal 
bar is carried on an insulating arm, which 
is hinged in such a way that the bar can 
be made to press lightly against the two 
legs of the filament a short distance from 
the joints, the legs being supported by a 
corresponding bar at the back; by this 
means the filament is short-circuited, the 
current being confined to the joints. Hav- 
ing clamped the filament in position, the 
zine; a small current is then switched on, 
and brought up to the required strength 
by means of a sliding rheostat, as shown 
OM the, leitMorr the View.a = licmpioc- 
ess. can be watched and regulated 
throughout; when it has been carried far 
enough, the operator first cuts off the 
current, and then removes the filament. 
The current strength required is consid- 
erable, as much as ten amperes being used 
for an 8&-c. p. 200-volt glow lamp; but no 
ammeter is considered necessary, as the 
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current required varies according to the 
size of filament, temperature of the bath, 
ELC: 

The next step is the flashing of the 
filament. Although the carbonized fila- 
ments have a hard smooth surface and 
are very nearly homogeneous, a still bet- 
ter result can be obtained by depositing 
carbon over the whole length of the fila- 
ment. The deposit has a very low specific 
resistance, so that it can be used as a 
means of regulating the resistance of the 
filaments; it also gives a very hard sur- 
face, of low emissivity and greater dura- 
bility than the unflashed surface. 

The filament is clamped in terminals 
on a flat plate, upon which a bell glass 
can be lowered. The air is then removed 
from the interior of the glass by pumps. 
When a sufficient vacuum is attained, 
benzine vapor is admitted to the glass, 
at a very low pressure, by means of a 
three-way cock, and the filament is raised 
to incandescence by passing a current 
through it. During this operation it is 
viewed through a blue-tinted glass, to 
avoid dazzling the eyes of the operator. 
The latter is able to judge of the effect 
produced by the degree of incandescence, 
and is also able to make actual measure- 
ments of resistance by means of a bridge 
and galvanometer. Thus it is possible to 
obtain very uniform results in candle- 
power and efficiency. The apparatus is so 
designed, with counterbalanced bell glass, 
switches, rheostats, etc., as to facilitate, 
as far as possible, the carrying out of this 
important process. As only small quan- 
tities of inflammable vapor are used, and 
these are under control all the time, prac- 
tically no danger is attendant upon the 
process. 

The filament is now completed, ready 
for sealing into the bulb. 

The operations of glassblowing are 
fascinatingly interesting to watch, but 
their charm disappears when reduced to 
black and white. Suffice it to say there- 
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fore that such bulbs as are hand-made 
are blown from tubes of flint glass, of a 
special composition, suitable for uniting 
with platinum. Only special and odd 
sizes of bulbs are made at Brook Green, 
which is not a glass-works, the bulk of 
the bulbs being blown in molds at another 
factory. 

Each bulb on receipt has a small tube 
attached to the top end of the bulb, which 
serves as a handle, 
by means of which 
the  glassblower 
manipulates it; the 
neck of the bulb is 
deftly prepared, 
the filament in- 
serted in its cor- 
rect position, and 
the neck pinched 
down upon the pla- 
tinum wires. This 
sounds easy, but it 
is, in fact, one of 
the most crucially 
important opera- 
tions of all. Un- 
less the seal is per- 
manently air-tight, 
both when hot and 
when cold, the 
vacuum will de- 
teriorate, and the 
lamp will go off in 
a decline; cheap foreign made lamps are 
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defective especially in this particular. The 
best British lamps, however, are provided 
with a very long seal, so as to quite do 
away with the risk of leakage. In this lies 
one of the chief reasons why good Brit- 
ish lamps cost more than the cheap and 
inferior importations frequently met 
with; not only is a greater amount of 
platinum required, but the operation of 
sealing-in takes many times as long as 
the less efficient method. 

Briefly, the process is as follows: The 


A Sereen Hides the Lamp from 
the Operator’s Direct Vision. 
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end of the neck is opened by heating it 
and blowing into the bulb; the filament is 
then inserted, and the wires held against 
the edge of the opening while they are 
heated to redness, when they adhere. The 
glass is then further heated, and pinched 
down round the wires so as to grip them 
tightly, and the seal is finished off with 
deft manipulation of the blow-pipe. To 
hold the cap on, two little lugs of glass 
are welded on at 
the sides of the 
seal. Directly the 
process is finished 
the lamp is placed 
in a red-hot cru- 
cible, forming one 
of twenty mounted 
on a frame, which 
can be rotated so 
as to bring any one 
of them over a 
Bunsen burner. As 
each lamp is fin- 
ished and placed in 
the hot cup, the 
next cup is moved 
over the burner, 
and the newly fin- 
ished lamp is left 
to anneal as the 
cup slowly cools. 
From this opera- 
tion the lamp pass 
to the pump room, where they are con- 
nected in groups of five to the pumping 
apparatus. Each lamp is separately sealed, 
by means of the attached tube, to a glass 
“fork,” using a tiny blow-pipe flame for 
the purpose. The greater part of the air 
is then exhausted by means of mechanical 
pumps, after which the vacuum is raised 
to the necessary degree by means of 
Sprengel pumps. As the latter work in 
the partial vacuum of the mechanical 
pumps, they are of the shortened form, 
which suffices for completing the exhaus- 
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tion. Each filament is raised to incan- 
descence during the later stages of ex- 
haustion, in order partly to drive off 
occluded gases, and partly to more com- 
pletely carbonize the filaments, thereby 
driving off other gases and diminishing 
the liability to injury through possible 
overrunning in actual use. To insure 
this result, the lamps are at this stage 
run up to a pressure fifty per cent higher 
than that at which they are to run eventu- 
ally. To drive off the film of air which 
adheres to the inner surface of the glass, 
an asbestos box is lowered over each 
group of lamps, and a Bunsen burner 
is lighted beside them, so as to maintain 
them at a high temperature. The usual 
chemical means are adopted to dry the 
air in communication with that in the 


bulbs. 


At the conclusion of the pumping proc- 
ess the lamps are removed by fusing the 
glass at the tip of the bulb, which at the 
same time seals up both the lamp and the 
tube connected with the pump. The 
lamps are next tested by hanging them 
on contacts arranged in rows, and run- 
ning them up to fifty per cent above their 
rated voltage. The experienced eye of 
the operator readily detects any important 
defect in the filaments or in the vacua. 
The latter are further tested by means 
of an induction coil, each lamp, held in 
the hand, being momentarily applied to 
one of the terminals of the coil. If the 
vacuum is bad, a blue glow will appear 
throughout the interior of the lamp; if 
good, no glow at all will appear. 

Having passed this test, the candle- 
power and efficiency are measured. This 
process is carried on very quickly, thanks 
to constant practice. Every lamp is tested 
at a standard efficiency of four watts per 
candle, the candle-power and voltage at 
this rate being marked in ink on the bulb; 
the lamps are afterward sorted into their 
respective classes. The photometer used 
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is a simple Joly screen, with a direct-read- 
ing scale; the standard is a Vernon-Har- 
court pentane flame with Methven screen. 
The operator is seated with the photom- 
eter head before her, and makes the nec- 
essary adjustment by means of a rack 
and pinion, which moves the lamp under 
test. The scale of the photometer and 
that of a wattmeter are close together in 
front of her, and near the screen, so that 
she can readily ascertain the candle- 
power and compare it with that corre- 
sponding to the power absorbed. If the 
candle-power is not four times the watts, 
the operator varies the voltage until the 
two values are in agreement; an assistant 
then reads the voltage, and marks it, to- 
gether with the observed candle-power, 
on the bulb. The lamps are carefully 
hidden by means of screens from the 
direct vision of the operator, so as to 
affect her sight as little as possible; one 
of these screens is absent from our view 
on page 810, which represents the interior 
of one of the many photometer rooms, 
specially lighted up for the purpose of 
taking the photograph. 

Having passed this test, most of the 
lamps now go to the capping room—the 
demand for “bottom-loop” lamps is insig- 
nificant, and even the Admiralty, which 
preferred to use this type with spring 
holders to prevent injury from vibration 
when firing heavy guns, is now specifying 
capped lamps. 

All the high voltage “Robertson” lamps 
are capped with vitrite ; the remainder are 
fitted with brass caps, mainly of the bay- 
onet joint type. The only feature of this 
process calling for special mention is the 
cement employed for attaching and filling 
the caps. Ordinary plaster of Paris is 
open to many objections; it is neither 
damp nor heat proof, and if not carefully 
used is apt to retain moisture, leading to 
disastrous consequences. The Incandes- 
cent Electric Lamp Company uses a 
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cement which is the antithesis of plaster 
of Paris, except, perhaps, in color; it sets 
slowly, and is improved by heating; it is 
extremely hard when set, quite damp 
proof, and an excellent. insulator. Its 
manipulation seems to be very similar to 
that of plaster. 

The last operation upon the lamp, ex- 
clusive of packing, is another test—an 
optical test, to detect any defect which 
may have escaped notice in previous ex- 
aminations, and to weed out lamps which 
may have been accidentally packed with 
others of a different voltage. After this 
the lamps are cleaned and dried, wrapped 
in paper and packed in cardboard tubes, 
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which are assembled in boxes and placed 
in store. Glow lamps are things which 
must not be delayed in delivery; hence 
an enormous number has to be kept in 
stock, amounting in the case of the Brook 
Green Works to as many as three-quar- 
ters of a million. It may interest readers 
to know that approximately 2,000 differ- 
ent classes of lamps are necessary to 
make a lamp-maker’s stock anywhere 
near complete. 

A certain proportion of obscured lamps 
are asked for; these are prepared by 
means of a sand blast, as lamps obscured 
in this way give better results than those 
roughened with acid. 


British Progress in Electric Traction 


The beginning of progress in English 
electric traction matters dates back only 
to 1895. In 1896 the total capitalization 
of all the electrical undertakings in the 
British Isles was about $30,000,000, and 
at that time no financial company is 
known to have invested any money in 
traction schemes pure and simple. Last 
year private companies were represented 
by a total investment exceeding $200,- 
000,000, while the municipalities had 
paid in about $55,000,000, making a total 
investment of $255,000,000. A large 
number of the companies formed for 
power distribution wili undoubtedly sup- 
ply current for electric traction purposes, 
and it is believed that for all the power 
distribution and traction plants now in 
process of construction or completed, the 
total investment reaches nearly $500,- 
000,000. The total capacity in kilowatts 
now available throughout the United 
Kingdom for traction and lighting pur- 
poses reaches a grand total of 500,000, 
and 150,000,000 are being installed. In 
London itself the total kilowatt capacity 
is not much over 100,000 kilowatts, while 
New York has nearly 250,000. It is of 


interest in this connection to note the cap- 
italization per mile of route of some of 
the more important of the British trac- 
tion companies. Of the various com- 
panies having the heaviest capitalization, 
the Central London is the most import- 
ant, being capitalized for £3,550,000, or 
£546,000 per mile. Next in order comes 
the City and South London with £2,081,- 
000, or £347,000 per mile. - The Liver- 
pool Overhead stands third with £790,- 
000, or £318,000 per mile. The longest 
line is the Manchester, capitalized at 
£900,000, or £12,000 per mile for each of 
its seventy-five miles of length. Next 
longest is the Liverpool, with sixty-six 
miles and a capital of £1,084,000, making 
£6,000 per mile. 

Tables recently printed, showing the 
approximate cost of various parts of the 
electric traction systems, rolling-stock, 
track-laying and overhead work, show 
that the average cost of the power plant, 
including buildings, ranges between 
£2,500 and £3,500 sterling; the cost of 
single track four feet eight and one-half 
inches wide, between £5,500 and £6,500. 


The Central Station and the Culm-Heap 


By CHARLES A. LIEB 


For the past fifteen years, during 
which electricity has grown to be one of 
the most important of industrial factors, 
its principal source of generation has 
been through the consumption of coal. 


( rary" 


as 


Elevation, Portable Central Station; the Units Are Gen- 
erator, Cooling Device and Steam Boiler, Showing 
Fuel-Conveyor, which is Motor-Driven. 


Coal represents about seventy-five per 
cent of its total cost. Lately water-pow- 
ers have sprung into great favor, espe- 
cially since the improved methods now 
in use permit of transmitting electric. 


and economy. ‘This is notably the case 
in California, where there are lines in 
operation over circuits of 220 miles fur- 
nishing economical power where coal is 
sold at prices of $5, $10, or even $12 a 
ton. 

Niagara’s power, 435 miles from New 
York, seems for the time to be out of 
the question for use in this city. This 
leaves New York, the largest consumer 
of power probably in all the world, still 
at the mercy of King Coal. 

Texas oil, as a fuel, is attracting the 
attention of power manufacturers here 
because of what seems to be an inex- 
haustible supply at low prices. Contracts 
are offered at the well in Beaumont, at 
one cent per barrel in quantities of 
5,000,000 barrels by some of the well 
owners, but this means little, because of 
a lack of pipe-lines or other means of 
transportation. There is no doubt but 
that this transportation question will be 
solved in time, but meanwhile New York 
and other great cities must depend upon 
other sources of power. 

Water-powers, when favorably locat- 
ed, will always be the sources of cheap 
and satisfactory power, where Provi- 
dence has so arranged matters that a 
fairly constant supply may be depended 
upon. Most of our great cities, how- 
ever, which are the heavier consumers of 
power, and which would use still more 
if the price were reduced, have not been 
favored by nature with water powers in 
their back-yards; consequently, they 
burn coal, the transportation of which 
costs more than the coal itself, delivered 
on cars at the mine. 

Not until within the past year or two 
has it been possible for the engineer to 


power over long distances, with safety, isatisfy the financial interests that it is 
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cheaper in several important cases to 
manufacture power directly at the mines 
and transmit the current over wires, than 
it is to bring the coal to the cities and use 
Peecnere: 


This scheme is so bold that capital 
for the first large installation will be 
timid. The most important considera- 
tion in carrying out a scheme of this sort 
is that the mine at which the station is to 
be located should belong to the manufac- 
turing company. An obstacle even then 
is the possibility of the mine giving out, 
or of operations being interrupted by a 
Sifike O01 the miners. Coal could be 
stored against strikes, but the interest- 
charge would count against the cost of 
manufacture. These and other uncer- 
tainties have no doubt prevented this 
idea from being realized. 


The great coal mines of Pennsylvania 
are within a radius of about one hundred 
miles from New York City. They are 
even nearer to Philadelphia and many 
other cities and towns which are large 
consumers of power. The mountains of 
culm in the Pennsylvania coal region can 
ber iadeatea) nominal price.. It is true 
that as compared with a good quality 
of steam-coal, the culm has only a little 
more than fifty per cent efficiency, and 
that, therefore, just twice the bulk of ma- 
terial would have to be handled, and the 
comparative boiler capacity increased. 
The use of the culm-heap as a source of 
fuel would, however, eliminate the strik- 
ing coal miner as a disturbing factor. In 
several respects the plant might have its 
weak spots, but, considered as a whole, it 
is believed that the proposition is a sound 
one. 

To meet all the conditions that make 
for success, both financial and commer- 
cial, it is proposed to build a portable sta- 
tion which can be moved towards the 
culm-heap as fast as the latter is con- 
sumed. Ata small cost the station could 
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be transferred to entirely new regions 
without interfering with its service quali- 
ties. In other words, the factory would 
be moved to the fuel instead of the fuel 
to the factory. Thereby a large propor- 
tion of the cost of current—the heavy 
freight expense—would be practically 
eliminated. 


Plans in detail for such a plant have 
been carefully worked out; and short of 
an actual demonstration there seems 
nothing needed to assure its success. 
The portable station is designed to be 
built in five-hundred-kilowatt units, each 
consisting of three parts, namely: a gen- 
erator, driven by a compound turbine 
andeeswitchiboard) Om one. car; a spe- 
cially designed condensing apparatus, 
in place of the usual cooling tower, on a 
second car, and on a third car a specialiy 
designed marine type of induced draught 
boiler, fired from the side. 

All the cars, as well as all the parts of 
the complete station, would be inter- 
changeable, and thoroughly standardized 


‘apparatus used in order that repairs 


might be quickly effected. In addition 
to this the cars should be of standard size 
and weight so as to conform to the re- 
quirements of the railroads over which 
they would have to travel. 


The methods of operating such a plant 
would be first to build a three-track ex- 
tension from the nearest railroad line to 
the side of the culm-heap. On this three- 
track system the central station can be 
run, preceded by a steam-shovel, and the 
tracks extended as the machine eats its 
way into the fuel deposit. The station 
would consist of as many 500 k. w. 
units as might be thought desirable. On 
arriving in place the cars would be 
jacked up and supported on the roadbed 
consisting of heavy rails secured to con- 
crete foundations and then bolted to each 
other, and a temporary covering erected 
over the whole plant. 
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The power produced would be trans- 
mitted to New York, Philadelphia and 
all the intermediate points where there 
isamarket for it. The plant can be moved 
about and be used throughout all the 
coal-producing regions. Were it not for 
the turbine, the steam-shovel and the 


Plan View, Portable Central Station, Showing the three 
Main Units Bolted Together, and the Power Shovel. 


automatic coal-feed, such an apparatus 
would be impracticable. The ashes 
and slack produced could easily be sold 
for road-making. 

The boilers should be so connected as 
to make it possible to cut them out one at 
a time without interfering with the dy- 
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namo set to which each one belongs. 
From estimates made, the cost of the tur- 
bines and generator set has been found 
to be about one-half the cost of a stand- 
ard steam-engine. The dynamos should 
cost much less to operate and less for oil 
supplies and repairs than in the station- 
ary plant, while insurance and taxes fade 
into insignificance. 

There seems to be no reason why such 
a system should not prove itself superior 
to the methods now in use, and it is hoped 
that an experimental plant will be in op- 
eration before the end of the year. 


The reorganization plan of the New 
England Gas and Coke Company, pre- 
pared by Kidder, Peabody & Company 
and J. & W. Seligman & Company, pro- 
vides for the organization of a voluntary 
association to take over the property after 
foreclosure sale in order to avoid double 
taxation. Three million dollars cash is 
provided to acquire the outstanding notes 


‘lof various subsidiary companies and to 


pay for additions and improvements. The 
name of the new association will probably 
be the Massachusetts Gas Company and 
the trustees will be Charles Francis 
Adams, second; Walter Cabot Baylies, 
Samuel Carr, Robert Clarence Pruyn, 
Joseph Ballister Russell, Frederick Elmer 
Snow, Charles Augustus Stone, Albert 
Strauss, Christopher Minot Weld and 
Robert Winsor. The plan contemplates 
the issuance of $15,000,000 common and 
$15,000,000 preferred stock. The latter 
will be tax exempt in Massachusetts, and 
will pay four per cent cumulative divi- 
dends. 
New England Telephoneand Telegraph 
Company stockholders of record July 1, 
have the right to subscribe at par until 
July 26 for $3,604,700 new stock at the 
rate of one new share for every five held. 


Stevens's New President 


Alexander C. Humphreys, of the firm 
of Humphreys & Glasgow, consulting 
engineers, of this city, has been made 
the new president of the Stevens Institute 
of Technology, succeeding Dr. Henry 
Morton, who died on May g last. 

Mr. Humphreys is the New York rep- 
resentative of 
his firm and is 
one of the best 
known men in 
the gas world. 
Born in Edin- 
burgh in 1851, 


Mr. Humph- 
Feys. Caine tO 
the United 


States while 
still a boy of 
eight and lived 
in the city of 
Boston until 
his sixteenth 
year, when he 
moved to New 
York and took 
a position with 
the Guarantee 
and Indemnity 
Trust Com- 
pany, rising in 
two years to 
receiving teller 
At eighteen he went to Bayonne, N. J., 
and became the secretary of the Bay- 
onne & Greenville Gas Company, a year 
later being made the superintendent, 
although at the time he had no practical 
knowledge of the business. It was while 
still holding this position that he entered 
the Stevens Institute, graduating at the 
age of thirty. He then became the chief 
engineer of the Pintsch Gas Company, 
being the first American citizen to hold 


Alexander C. Humphreys, President, Stevens Institute of Technology. 


this important place. Three years later 


he went to the United Gaslight Com- 
pany, of Philadephia, 

In 1895 Mr. Humphreys joined part- 
nership with Arthur G. Glasgow to carry 
on the business of consulting and con- 
structing engineers. 


This business has 
grown rapidly 
to universal 
Daria (ie Oat — 
tions, and the 
installations of 
the firm’s gas- 
works in Eu- 
rope have the 
immense _ total 
capacity of 
130,375,000 Cu- 
buc feet daily. 
The feature of 
‘tthe business is 
the double su- 
perheater in- 
ve n-tie d, by 
Wet Et 
phreys, and 
the apparatus 
installed by 
the firm 1s 
Oran le de auile 
Humphreys - 
Glasgow car- 
buretted water 
gas system. 

Mr. Humphreys has been instrumental 
in effecting the consolidation of the gas 
companies in New York, as it was on 
his reports that the New Amsterdam 
company bought up the Central Union 
and Equitable, afterward being itself 
bought by the Consolidated. 

In 1873 Mr. Humphreys was married 
to Miss Eva Guillaudeu, a sister of Mr. 
W. L. Guillaudeu. 


Efficiency of De Laval Steam Turbine 


By J. Emite CoLeman, M.E. 


At the invitation of the DeLaval Steam 
Turbine Company, Mr. C. A Lauderdale, 
M.E., and myself made a series of tests in 
April of a 300-horse-power De Laval 
turbine engine at the works of the com- 
pany at Trenton, N. J. 

hes testis 
were the first 
to be made in 
this country of 
dibval GQ itmt hse 
larger sizes of 
the (Dew aval 
turbine en- 
gines. The re- 
sults, as will be 
seen by an ap- 
pended _ table, 
show a high 
degree of effi- 
Cem Civ. cand 
there were 
some condi- 
tions attending 
the tests which, 
had they been 
CiDsdeneoscac 
would un- 
doubtedly have given even better figures. 

The measurement of efficiency was 
made through the work done by electric 
generators whose rated speed is 750 rev- 
olutions a minute. These were run at a 
speed of only 740 revolutions a minute. 
It would have been quite safe to have run 
them at 760 revolutions. Had this been 
done it is probable that the economy of 
the turbine at full load would have been 
reduced to nearly fourteen pounds an 
hour per brake horse-power. 

The turbine tested is of European 


make. It is one used in regular service 


De Laval Turbine and Steam Nozzles 


at the Trenton works, supplying power 
to the company’s shops. 

The working parts of the De Laval tur- 
bine are simple. They consist of a flat 
wheel with buckets or rather vanes along 
one surface, just within the outer edge, 

and: (a gset non 
nozzles which 
direct sire 
steam against 
the vanes. 

The novel 
features of the 
machine are 

. found in the 
form of the 

NOZ7 bes aue= 

signed to give 

a perfect adia- 

batic expansion 

of the steam; a 

flexible shaft 

on which the 

turbine wheel 

is mounted, en- 

abling it to ro- 

tate steadily on 

its true center 
of gravity, and double helical spur gears 
which connect the turbine shaft with the 
working shaft. 

Without the flexible shaft, the rapid 
speed at which the turbine wheel is driven 
might result in injury to the apparatus. 
If it could not center itself it would prob- 
ably shake the whole structure to pieces. 
The helical gears with their sets of teeth 
set at right angles to each other take the 
end thrust of the turbine shaft and pre- 
vent its having any end play. 

Theoretically, in order that the wheel 
might absorb all the energy of the steam, 
the jet must be completely reversed in its 
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direction and leave the wheel with zero 
velocity relative to the nozzles. To ac- 
complish this the velocity of the wheel 
where the jets strike should be one-half 
the initial velocity of the jets, and the 
jets must lie in the plane of the rotation 
of the wheel. These conditions are never 
obtained in practice. To enable the steam 
to leave one vane without interfering 
with the next coming into play, the nozzle 
is placed at an angle of twenty degrees 
to the plane of rotation. This reduces the 
efficiency at once to 88.4 per cent. The 
steam leaving the wheel will still retain 
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would be unsafe to rotate a wheel at such 
a speed as this. In practice the periph- 
eral speed of the wheels is never more 
than 1,400 feet per second, and is usually 
considerably less than this. 

The De Laval turbine not only makes 
use of complete expansion from the 
higher to the lower pressure, but obtains 
almost perfect adiabatic expansion; that 
is, expansion where no externalexchange 
of heat occurs. It is more nearly perfect 
in another respect. It does not ooze out 
heat and waste it as the ordinary engine 
does. Steam turbines in general are also 


Three-hundred-Horse Power De Laval Steam Turbine and Electric Generator. 


thirty-four per cent of its initial velocity, 
and the wheel will have a peripheral 
velocity of forty-seven per cent of that of 
the jet. When a nozzle of divergent sec- 
tion is employed, such as that of the 
De Laval turbine, so that the total work 
of expansion is converted into kinetic 
energy, the velocity acquired by the steam 
in expanding from an initial pressure of 
200 pounds per square inch down to one 
pound back pressure is about 4,000 feet 
per second. Forty-seven per cent of this 
is 1,880 feet per second, or nearly twenty- 
one and one-half miles per minute. It 


worthy of notice because of low first cost, 
cheapness of erection, and the small floor 
space which they require, and because 
with no reciprocating parts they require 
no heavy foundations. 

The steam turbine is preéminently 
suited for operating alternating current 
generators in parallel, since its rotative 
force is continuous. In the turbine tested 
the diameter of the wheel was about 
thirty inches. Eight nozzles supplied the 
steam. Any of the nozzles could be closed 
at will by means of cocks. If the engine 
is to run steadily at one-half load only 
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four nozzles would be used. A modifi- 
cation of the fly-ball governor on the 
shaft of one of the gears regulates the 
speed by throttling the entering steam. 
The pinion of the reduction gears meshes 
with two gears, to the shaft of which is 
directly connected a General Electric cur- 
rent generator, each rated at 50 kilowatts. 
The engine is connected to a jet con- 
denser. There were two Babcock & Wil- 
cox water-tube boilers, one of which was 
fitted with a superheater. The piping 
was arranged so that either of these boil- 
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generators. The efficiency value of the 
generators was obtained from the manu- 
facturers. 

A series of four runs was made—one 
ten-hour run with full load on the engine 
and three four-hour runs each with three- 
quarters, one-half and three-eighths loads 
respectively. The load appledstomtie 
generators was composed of the regular 
shop load, and a water-rheostat con- 
nected in parallel to it. The generators 
were connected in series. The current 
was read with an ammeter in series with 


Working Parts of De Laval Steam Turbine. 


ers could he used to supply the turbine 
with steam, while the other supplied the 
feed pumps and other auxiliaries. As 
it was not convenient to measure the 
exhaust steam when a jet condenser is 
used, it was decided to supply the turbine 
with steam from one boiler only and to 
measure the feed water. The boiler with 
the superheater was used for this pur- 
pose. 
on platform scales. Two barrels were 
used for this purpose; these discharged 
into a third barrel, from which the water 
was fed to the boiler with an injector. 
The load applied to the turbine was ob- 
tained from the electrical output of the 


The water was weighed in barrels | 


them. The voltage of each machine was 
taken separately. 

Pressures of the entering steam both 
above and below the governing valve 
were observed. The temperature of the 
steam above the valve was taken with a 
thermometer in an oil-cup. A mercury 
manometer was used to obtain the amount 
of vacuum. A _ calorimeter was also 
placed above the valve. The loss through 
the calorimeter was computed by Napier’s 
formula. 

A separate boiler leakage test was 
made with the boiler under like condi- 
tions to those during the engine trials. 
All. the instruments were carefully ad- 
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justed to read correctly, or calibration 
curves were made by comparing with 
standards, by which the observed data 
were afterward corrected. 

The results of the tests are as follows: 


RESULTS OF TURBINE TEST 


Full 4 Y ¥ 
Moadeus loadsa leoadselcoad- 


INO MrOlmNOZZIES nace 2 tare 8 6 4 3 
Steam press. above valve, 

PAU OOM Mtads sis esetteeaeteeics 198.19 195.55 198.1 196.25 
Press. below valve, gauge 184.33 186.46 163.13 189.78 
Werithin, Giel (shes onaonerae eG) “AAG iste Perey 
Degrees of superheat, F.. 59.66 13.43 0 Oo 
Reb weVisrofe dynamo... 7.30 .Ommn/ 3 Weta 73 OF Paving 
ee ee awa serrate cisiie ce 6 Ae ce) Adeyaste) sihescye  oncasls 
{Svea ea ee a Ey en ane Oe BileO 7023453054553 ES: 7, 
Steam per H. Pa—perthr.; 

DS meetetacitohisn eas. cesta ie [435s OA men OnS 7a 17,00 
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heated throughout as it was for the full- 
load run. 

The lack of superheat with the lighter 
load is due to the fact that the superheat- 
ing power of a boiler falls off with its 
load. This is probably because the fire 
is not forced when there is but a light 
load to carry, and this allows the water- 
heating surface to cool the furnace gases 
so much that they can impart no further 
heat to the steam. 

To compare the economy as given per 
Dee Lieieewaitiiethatepenel whic ras o1ven 
for reciprocating engines, multiply the 
former by .88, which is a fair value 


Superheat and Steam 


Curves in figure show the variation of 
steam consumption per brake horse- 
power per hour, and the degrees of super- 
heat of the supplied steam. The steam 
consumption at three-eighths load is about 
twenty-three per cent greater than that at 
full load; this variation is not large, and 
it is safe to say that it would have been 
much less if the steam had been super- 


Consumption Curves 


for the mechanical efficiency of re-. 
ciprocating engines in good practice. 
This gives a steam consumption for the 
turbine of 12.5 pounds per I. H. P. per 
hour at full load. Some of the modern 
reciprocating engines rated at as much as 
8,000 I. H. P. have a guaranteed econ- 
omy of only thirteen pounds per I. H. P. 
per hour. Considering the size of the 
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turbine, the economy obtained is remark- 
ably good. 

To know the real value of an engine, 
however, one should know its thermal 
efficiency, that is, the per cent of the heat 
supplied that is converted into useful 
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by the wheel when running at its actual 
velocity ; Us equal the work in B. T. U. 
per pound of steam as actually developed 
by the engine. Then U,/H equals the 
ideal efficiency of the engine, U./H equals 
the efficiency the engine should have if 

it were not for friction 


= ae SEER tosses, and U./H equals 
Cee eg LE) the actual efficiency of 
eaiteed fectfesitagrasttecu eer asttatteattesstact | HHH «66 the engine. U equals 
TE = | af = E = : : Speer = : nine the total dynamic en- 
Hiiiiiiatiin: E HE aPSHESEEEEeeet cates estostgetsitontaste icetstrezeetectes ergy of “hes@iciemor 
LEH fei EECHEEE p= GHEEESECESHESHECCCEtEECOCestiatecocssettale steam; therefore U/H 
ESTHET CEee PEeCCHPRPECorPEP CrP | | sitesi fecstiesstasittaest equals the maximum 
EPGGa tsa aeenaaeesisetas rc aEREEEE EEE ESHEETS EEES ETDS EESEESESCESEE CE possible efficiency ob- 
a ae tiie He HE : Hee a He = af i inne tainable by an engine 
sielitaaetintt FF Binet Hitt Hint p= “TRE HL TESEFEEEH = working with this 
Pere ErHEREEECET Hh EPECEESE SCRE CEEEE TTECEROGFUECaTECEH cra rcateoattastveestoctt cycle. It is purely the- 
Ht ete Hine HHH «6§©=©«Oretical, and can only 
2h Pes ieseasaseset asad tosdeustastiastartesstestestont | be approached and 
HH ies auanataal Sceeeeeneeene : never attained. These 
: i sensaeceaaaaee Ete HoH Hatta ~6©6©6 Values have been com- 
HEH eecersceaTae ee ECE ere Bey TESST EESEETE puted for the several 

? aeseitite ne HEEHEE aie EPP nie = cases of this test, and 
EE EEE BrSatasuseveneraesavensad Ht 6 are given as Ctirves on 
is aERSeSaaetecaait eee Eo aM Peed HHH «© igure. From _ these 
EEE FeFES EEE te raed asks : EEE +4 curves it is seen that 
SHninne | ae: ae ESCHER SHEE Eraee the actual thermal effi- 

HE iret ete HH eres tieecitiestttnsattensas ciency of the turbine at 
seaman rata snare aeatvananataevareza evarzeranatrerarereeranatiia : He full load is 14.8 per 
HE HEHE ae : : : = | : cent, which is extreme- 

EEE Corr cereeeeeeee CHP Bra FUBTSSETararsatate Ht] 4 ly good for a steam- 

ie basbaadantstasaventosvsnterasareuseteterentetatafentater : engine. The distances 
fa =F ae i = ft = le tates between curves V/H 
a Fesddesz fusdfosteaseostessrecisecstestasitessissesstartte a and U,/H show the 
Egiarsse Bissatyens avai fasifosstestrectecit sraevaesiee eroeze loss due to running the 
Ererenneriaveee abitessaaioasiatrasststiasit wheel at a slower peri- 
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dynamic energy. Let H equal the total 
heat in a pound of steam supplied, in 
B. T. U. Let Us equal the energy ab- 
sorbed by the wheel, in B. T. U., when it 
is rotating with a peripheral velocity of 
forty-seven per cent of the velocity of the 


jet of steam. Let U2 equal the work, in 


B. T. U., per pound of steam absorbed ~ 


pheral speed than 
forty-seven per cent of 
the initial velocity of the jet. The loss 
shown by the distance between curves 
U,/H and U,/H is the largest and is due 
to various frictions,the greatest of which 
has been shown by experiment to be that 
of revolving the wheel in the compara- 
tively dense medium of water vapor. 
This floss can be reduced in two ways— 
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first, by maintaining a high degree of 
vacuum, and secondly, by superheating 
the steam supplied. The steam should be 
superheated enough so that the exhaust 
steam will be at last just dry, because one 
drop of water between the wheel and cas- 
ing could cause a most tremendous loss. 
It would take a considerable degree of 
superheat to accomplish this result, how- 
ever, with such a large ratio of expan- 
sion as is used with turbines. 

When initially dry steam is allowed to 
expand, doing work, and no external ex- 
change of heat occurs, part of the steam 
is condensed, as the work done requires 
more heat than is given up by the steam 
in its fall in pressure alone. This con- 
densation, as shown by Rankine’s for- 
mula, amounts to about twenty-four per 
cent when steam expands from a pressure 
of from about 200 pounds per square inch 
-down to one pound per square inch. Part 
of this condensed steam will be re-evap- 
orated as it leaves the wheel by the energy 
due to the velocity of the steam, which is 
reconverted into heat as the steam comes 
to rest. 

For practical reasons, it was not con- 
venient to ascertain the quality of the ex- 
haust in these trials, so it is not possible 
to say that results from Rankine’s for- 
mula would hold true in this case. 

The steam turbine is particularly well 
adapted to the use of highly superheated 
steam, as there are no moving parts sub- 
jected to the steam under pressure, which 
removes the difficulty of lubrication under 
high temperatures, so troublesome with 
the reciprocating engine. 

Since making the tests, I have received 
from Mr. E. Meden, the engineer of the 
De Laval Steam Turbine Company, the 
following letter: 


“Mr. J. E. COLEMAN: 

“Dear Sir—I have yours of June 3, 
contents of which I have noted. - I in- 
close herewith a sheet giving various 
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readings of the generator and its com- 
mercial efficiency. You will here recog- 
nize several of the readings taken while 
you were here. 

“As I have said before, the generator 
is in considerably better shape now than 
at the time you made the test, and for 
this reason it would be only fair to at 
least accept the efficiency as given on this 
sheet. 

“You will seé that the efficiency is a 
maximum at somewhat less than one-half 
load, which corresponds with the effi- 
ciencies you figured out, although I think 
your efficiency somewhat too low. 

“Trusting this will give you all the in- 
formation you need, I am 

“Yours truly, 
“De Laval STEAM TURBINE Co. 


“E. Meden.” 
The table of efficiencies inclosed would 
modify the steam consumption as 
follows: 


SIEAM CONSUMPTION, PER B. H: P. 


7) PERO UR: 
By G. E. By Meden’s 
Eff. Eff. 
Rolimload@rece acter: 14.333 14.110 
340 1Gdd Vite nese te Soe 15.039 15.050 
Ys lO ada. so. oaee eee 16,586 17.500 
Sen 1OAGd, ce sare arene 17.659 19.300 


The reciprocating steam-engine, al- 
though ‘to-day competing successfully 
with all other heat motors, is both 
thermodynamically and thermally a very 


i periects aiachine m= salt ethe ‘best 
practice to-day it converts only about 
Lelie CllLL corms OC lume CciIt SOlpe thc 


total energy contained in the steam into 
dynamic energy. Used as a steam engine 
alone, there is little hope of greatly im- 
proving this efficiency. By using the ex- 
hause steam to heat a lighter fluid, which 
will in turn operate another engine, the 
thermal efficiency of the whole can be 1m- 


proved. Some experiments have been 


‘made in Europe along this line in which 


remarkable results have been obtained. 


The Turbine Equipment of 
The Metropolitan Railway 


A London publication of recent date 
gives the following outline of the Parsons 
steam turbine equipment for the Metro- 
politan Railway of that city and of its 
guaranteed efficiency : 

“At a meeting held recently the direc- 
tors of the Metropolitan Railway Com- 
pany, of London, decided to award the 
contract for the machinery necessary for 
the electrical working of the line to the 
British Westinghouse Company. The 
following is a brief outline of the nature 
of the machinery which will be supplied: 
There are to be nine boilers, with a total 
normal continuous evaporating capacity 
of 160,000 pounds of water per hour, 
with a temporarily much-increased 
power. The guaranteed thermal efh- 
ciency is seventy per cent. The pressure 
worked at will be 160 pounds per square 
inch, and the steam will be superheated 
180 degrees F. above the temperature of 
the steam at this point. There will be 
three combined steam turbines and three- 
phase alternators, the turbines being con- 


structed by the Parsons Steam Turbine 
Company. The output of each combined 
set is to be 3,500 kw. as a normal load, 
and for short periods an output of fifty 
per cent in excess of this figures] [ney 
will run at 750 r. p. m., and a ninety per 
cent vacuum is guaranteed. The eff- 
ciency of the combined sets is to be sev- 
enteen pounds of steam for each kilowatt 
delivered at full load and twenty and one- 
quarter pounds of steam for each kilo- 
watt delivered at half load, the power 
factor being .85. The alternators will 
deliver three-phase current at 11,000 
volts and at twenty-five alternations per 
second. There will be three separate ex- 
citers driven by small ordinary steam-en- 
gines. These will be capable of deliver- 
ing either three-phase or direct current. 
Two of the three main sets only will be 
run at a time, the third being for spare, 
and the boiler power is only for driving 
two of the sets. It is understood that more 
boiler power over and above that in the 
contract will be provided.” 


The Conductor and the Half-Dime 


So few silver coins of the five-cent de- 
nomination are to-day in circulation, that 
a conductor on one of the electric street 
railroads in Greater New York was re- 
cently considerably perplexed on receiv- 
ing from one of his passengers a half- 
dime in payment for fare. The passen- 
ger tendering the coin was a middle- 
aged gentleman of eminently respectable 
appearance, sober, and evidently antici- 
pating a protest. He carefully handed 
the diminutive piece to the official, who 
looked at it with considerable suspicion 
and then regarded his passenger with a 
sour expression. “What’s this?” he said. 


The passenger was busily engaged in 
watching an interesting child across the 
car, and apparently did not hear. 


“T say—'tain’t good,” said the conduc- 
tor. “You wouldn't take it, now, would 
your’ But the passenger refused fur- 
ther payment, and the conductor put the 
coin in his pocket with a gesture of pro- 
found disgust and went on up the car 
collecting his fares with a funereal ex- 
He evidently believed that it 
would be necessary for him to fail to 


pression. 


ring up one fare in order to bring his 
day’s work to a successful finish. 
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ENGINEERING LITERATURE OF THE MONTH 


Four Electric Power Articles. 


In the June issue are four descriptive 
articles dealing with the Quebec Railway, 
Lighting Power Company, the Quebec- 
Jacques Cartier Electric Company, the 
Canadian Electric Light Company’s 
water power development at Chaudiére 
Falls and the electric installation for the 
Soulanges canal. 

In the first of these articles, which is 
illustrated with seven engravings, the 
hydraulic development, machinery, 
switchboards and general data are de- 
scribed. The installation in question is 
located at the falls of the Montmorency 
river, which has a head of 267 feet. The 
falls are seven miles distant from the city, 
and a dam has been built in the river close 
to them by the Quebec & Levis Electric 
Lighting Company, which has since been 
absorbed by the newer organization. The 
dam is 265 feet in length, the gate-house 
being at its left side; a wing dam extends 
325 feet upstream, enclosing on its shore 
side the head-race. This dam is built of 
cribwork eight feet wide at the top and 
twenty feet wide at the bottom, along 
which are seven apertures varying from 
twelve to twenty feet in length and all 
having a height of seven feet. These are 
to prevent any rubbish from entering the 
head-race. Frazil, or needle-ice, some- 
times causes the river to become as thick 
as pea soup, but this ice is carried off by 
the wing-dam, thus leaving the head-race 
free and clear. The entrance to the intake 
is by the gate-house, being nine feet in 
diameter at its upper end and eight feet 
at the lower end, where it joins the pipe- 
line, which is built of steel and is 2,609 
feet long from dam to power-house. The 
power-house is of stone, two stories high, 
and measures forty by one hundred and 


fifty feet. The turbines are Victor high- 
pressure wheels, five in number, and have 
a capacity of 1,000 horse-power at a two 
hundred foot head, and giving at the 
official test an efficiency of seventy-eight 
per cent. Three six-hundred and one 
seven-hundred-and-twenty kilowatt, two- 
phase, S. K. C. alternators deliver current 
at a frequency of sixty-six cycles direct to 
the line at 5,500 volts. A fourth machine 
was built in Montreal, and the fifth is a 
Westinghouse generator delivering direct 
current at 550 volts from one end and 
two-phase alternating from the other. 
ibiierdirectactiarcnewicetiscd (or -thes.ot. 
Annes railroad, which passes the power- 
house, and the alternate current is trans- 
formed from 480 volts two-phase to 
11,000 volts three-phase and transmitted 
to a sub-station at Beaupré, where it is 
again transformed from 11,000 three- 
phase to 385 volts two-phase, afterward 
passing through a two-hundred-kilowatt 
rotary converter, coming out at 550 volts 
direct current, whence it goes to the trol- 
ley on the St. Annes railroad. Two 
direct-current generators are separately 
driven as exciters. At the sub-station in 
Quebec the equipment consists of four- 
teen one-hundred-kilowatt S. K. C. trans- 
formers, ten being oil-cooled and four 
air-cooled. These reduce the line voltage 
from 5,000 to 2,000 volts and may be con- 
nected in banks of three in multiple or 
each separately on each phase by means 
of the transformer switchboard. For arc 
lighting there are four one-hundred-and- 
twenty-five-light Brush arc machines. 
Five separate switchboards are installed 
in this sub-station, the instruments on 
them being of the Whitney, Thomson 
and Bristol types. Besides the street rail- 
way, the company operates a thirty-mile 
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road passing the Falls and the Shrine of 
St. Anne, the cars being fifty-five feet 
long and geared for a speed of fifty miles 
an hour, each car having air-brakes. 

The second article shows the rapidity 
of the development of the Quebec-Jacques 
Cartier Electric Company and describes 
the power-house, sub-station, distributing 
switchboard, and the future extension of 
a plant. The installation consists of the 
usual hydro-electric machinery, having a 
connected load of over 2,250 kilowatts. 
The transmission line proper consists of 
two three-phase 22,000 volt lines, eight- 
een miles long, of No. 4 hard-drawn cop- 
per, strung eighteen inches apart. The 
second part of the transmission, two 
miles long, is of two two-phase, 2,200 volt 
lines of No. 00 wire and extends from 
the step-down transformer-house to the 
switchboard in the center of the city. 
New apparatus to be installed in the near 
future will consist of two main units of 
200 horse-power each, giving current at 
2,000) volts, ‘and-*a third of’ roo horse 
power, with one arc dynamo. An eight- 
panel switchboard will control this ap- 
paratus. Contracts have also been filed 
for an auxiliary steam-plant of 1,800 
horse-power capacity, which will be lo- 
cated outside the city limits near the step- 
down transformer-house. 

In the third article is described the 
plant at the Chaudiére Falls, which have 
a flow of 35,000 cubic feet per minute with 
a head of eighty-five feet, and another 
drop at the rapids of eleven feet, in a dis- 
tance of about 1,000. When impounded 
above the falls a working head of 114 feet 
is obtained from the water, developing 
6,000 horse-power at the turbine-shafts, 
with eighty per cent efficiency. A con- 
crete dam 826 feet long lies above the 
falls and is connected to the east shore by 
a six-foot concrete abutment carried well 
into the clay bank. The western end of 
the dam terminates in two heavy sluice- 
way piers, the sluice shafts being twelve 
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feet wide. The piers are joined to the 
bulkhead by a wing-dam extending down 
stream one hundred and fifty feet, form- 
ing the eastern boundary of the head- 
race. The gates are constructed in two 
parts, the upper section being elevated 
first to balance the pressure on both sides. 
The penstocks are seven in number, each 
being eight feet three inches in diameter ; 
only one is in operation at present. The 
power-house measures fifty-two by 
eighty-two feet outside, the whole build- 
ing being fireproof. The two turbines 
already installed are McCormick wheels, 
thirty-three inches in diameter, each be- 
ing mounted in a nine-foot wheel-case, 
and having steel shafts twenty-one feet 
long. Two three-phase, revolving field 
generators, rated at three hundred and 
fifty kilowatts, with a normal potential 
of 10,500 volts at a frequency of sixty-six 
and two-third cycles at 400 revolutions 
per minute, capable of delivering twenty- 
five per cent over-load for four hours, 
and fifty per cent over-load for one hour 
without overheating, complete the equip- 
ment. The transmission line, which ex- 
tends from the falls to Levis, a distance 
of nine miles, is of No. 2 hard-drawn 
copper. The sub-station in Levis meas- 
ures twenty-two by forty-two feet and is 
equipped with a two-ton traveling crane. 
Oil-switches receive the transmission line 
twelve feet from the floor, connecting 
each line to a set of 10,000 volt bus-bars. 
A nine-panel switchboard takes care of 
the nine banks of transformers, being 
equipped with ammeters for each phase. 
The board is eighteen feet long and seven 
feet high. The company is now trans- 
mitting between Quebec and Levis, 
through a submarine cable laid across the 
St. Lawrence, seven hundred and fifty 
kilowatts at 2,500 volts. The length of the 
cable is 4,350 feet ; it is composed of four 
No. 2-0 B. & S. gage standard conduc- 
tors; and-four No. 14° gage, witecaaiie 
outside of the cable being armored with 
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thirty No. 6 B. W. G. galvanized steel 
wires. 

The Soulanges canal, fourteen miles 
long, connects Lakes St. Louis and St. 
Francis, the level of the latter being 
eighty-two feet higher than that of the 
former. Between the two levels five 
locks are interposed, the first having a 
twenty-three foot lift, the fourth twelve 
and the last two. As good water power 
was available on the canal, it was decided 
by the operating company to install an 
electric plant to work the locks, sluices 
and bridges, and to light the entire length 
of the canal; alternating current was 
adopted on account of the length of the 
line. The hydraulic equipment consists of 
two pairs of Victor turbines on one hori- 
zontal shaft, operating under a twenty- 
momniedcaeate225 (t..p- m. Lo each of 
these units is coupled a three-phase, re- 
volving field, sixty cycle generator of 264 
kilowatts capacity at 2,400 volts. Two 
fourteen pole exciters are attached, each 
having seventeen kilowatts capacity at 
one hundred and twenty-five volts. The 
power-house is lighted by sixteen candle- 
power incandescent lamps set at an angle 
of forty-five degrees, each lamp having a 
reflector. The transmission lines are No. 
fm omasand. No, 2b) &<s, bare copper 
wire, respectively, and run from the up- 
per entrance at Coteau landing to the 
lower entrance at Cascades point, and for 
the arc lighting system. Across the canal 
are five electrically operated bridges, the 
motors and controlling apparatus being 
contained in cabins set on the side of each 
bridge. Each motor is of two horse- 
power capacity and operates at two hun- 
dred and twenty volts, being geared to 
the bridge-turning mechanism; each 
bridge weighs something over one hun- 
dred tons and will open or close within 
ten minutes. The locks are two hundred 
feet long and forty-six feet wide, being 
built of concrete. The largest gates are 
over forty feet high and twenty-eight feet 
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broad, weighing more than seventy tons 
apiece. To operate these lock gates and 
sluice valves, three-phase, two hundred 
and twenty-volt, constant speed, induc- 
tion motors are connected to them with 
friction pulleys and a brake lever in or- 
der to facilitate the operation of the 
canal; communication between all the 
locks, bridges, offices, and the power- 
house is maintained by a telephone sys- 
tem. It is stated that since the operation 
of the system by electricity a saving of 
laber equal to fifty per cent has been 
effected —Canadian Electrical News. 


St. Cathedral 


Lighted. 

An interesting article is presented in a 
recent number descriptive of the new 
electric lighting apparatus in St. Paul’s 
Cathedral, London. Mr. C. J. Scott su- 
perintended the installation, which was 
an extremely difficult matter, having been 
in progress for three years, in which time 
about 12,000 lights have been wired for 
and connected up at a cost of about 
$50,000. Current is supplied at two hun- 
dred volts from two separate companies, 
by which means a duplicate supply 1s 
obtained, thus preventing a total failure 
of the system in case of the breakdown 
of either company. From the main 
switchboards, which are fixed near the 
supply terminals, a number of main cir- 
cuits are run to distribution boards 
throughout the building. All the wires 
are laid in iron pipe, most of which 1s 
entirely concealed, none of it going across 
any tomb or places which may be here- 
after required for interment purposes. In 
the construction of the cathedral Sir 
Christopher Wren left vertical shafts in 
a number of the main pillars, which have 
been utilized to carry the leads into the 
roof. A current intensity of two hundred 
and fifty amperes per square inch is said 
to have been adopted to prevent any ap- 
preciable drop in the voltage. Some idea 
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of the magnificence of the electroliers 
may be gathered from the fact that the 
fittings suspended from the whispering 
gallery of the dome weigh a quarter of 
a ton each. The great weight of the 
hanging fittings is sustained by a stranded 
steel armoring around the conducting 
wires, the outside diameter of the armor- 
ing being almost one inch. The nave is 
lighted by standards from the floor, each 
one being built of bronze; the lamps are 
carried in basin-shaped glasses, which 
serve to diffuse the light, the glass being 
of a special texture. The general appear- 
ance of the glass is not unlike that of 
hammered metal. Mr. J. P. Morgan, of 
New York city, is the donor of the light- 
ing system.—London Electrical Engineer. 


Determination of Electrolytic Re= 
sistance by the Liquid 
Potentiometer. 

A method of computing electrolytic 
resistances by means of direct current in- 
struments has recently been propounded 
by Carl Hering, who had the following 
problem presented for solution in the 

course of his regular practice: 

A number of electrolytic tanks was 
connected electrically in series. But for 
filling, circulating and emptying they had 
to be piped to a common tank ; these pipes 
practically connected in multiple all the 
liquids in the tanks ; hence the tanks being 
connected simultaneously in both series 
and multiple, were all short-circuited. 
The conditions were such that the usual 
methods of breaking the continuity of 
these columns of liquid in the pipes, by 
means of air-bubbles, stop-cocks, suc- 
cessive filling, etc., were, by their nature, 
excluded, and the only thing left was 
to make the resistance of the columns of 
liquid in the connecting pipes so great 
that the loss by the leakage current 
through them would be negligible. This 
is always possible, even for a given rate 
of flow of liquid in the pipes, and given 
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mechanical pressure, because the mechan- 
ical resistance to the flow of liquids in 
pipes decreases more rapidly with an in- 
crease of diameter than the electrical re- 
sistance; or, in other words, for a given 
electrical resistance, the flow of liquid 
with the same head increases with the 
diameter of the pipe. In this particular 
case, however, nothing but lead pipes 
could be used, and when the fall of poten- 
tial in the liquid column was made rela- 
tively great, the current would naturally 
leave the high-resistance liquid, pass into 
the low-resistance pipe and back again at 
the other end of it; the object of giving 
the column of liquid a high resistance 
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Construction of the Liquid Potentiometer. 
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would thereby be lost. This was over- 
come by breaking the electrical continuity 
of the lead pipe with insulating joints, 
and the question then arose at what inter- 
vals must these joints be placed so that 
the drop of voltage in each section was 
just below that required to pass from the 
liquid to the pipe and back again, as the 
lead pipe, although an excellent conduc-— 
tor, compared with the electrolyte, would 
then act like a pipe of insuiating material, 
and confine the current to the electrolyte. 
In making tests to determine this maxi- 
mum drop of voltage an apparatus was 
devised which incidentally led to the in- 
teresting fact that the principle of the po- 
tentiometer can, with certain precautions, 
be applied to liquids also, and that such 
an apparatus may be used, among other 
things, for measuring the resistance of 
liquids with direct current, and with 
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only a simple direct-current ammeter and 
voltmeter or galvanoscope, besides a 
cheap improvised apparatus. 

This instrument, shown in the accom- 
panying cut, is described as consisting of 
a rectangular tank built of some dielec- 
tric material and having a scale at one of 
the upper edges. . This tank must be ac- 
curate in dimension so that cross sections 
of the electrolyte will be uniform. Suit- 
able electrodes (a and 0b) are inserted at 
the ends, and to prevent the products of 
decomposition from altering the nature 
of the liquid, the porous partitions c and 
d are interposed between the body of the 
tank and the electrodes. The fall of po- 
tential at these electrodes and the resis- 
tance of the porous cups do not affect the 
quantities to be measured, and they need, 
therefore, not be known, and can be quite 
high. A suitable direct current is then 
passed through the column of liquid by 
means of these electrodes; it should be 
constant and must be measured in am- 
peres. Not considering the ends of the 
tank, there will then be a regular drop of 
potential along this column of liquid, as 
in a potentiometer wire. If this drop 
could be measured in volts, between any 
two points, then the resistance of the col- 
umn between those points could be de- 
termined by Ohm’s law, and from this 
and the known cross section and distance 
between the points, the specific resistance 
of the liquid could easily be calculated. 
The difficulty lies in determining this 
drop of potential without introducing a 
large and unknown or variable error. 
The only correct way is to have absolutely 
no current flowing in that circuit. To do 
this the cell E, of known e. m. f., is in- 
serted into the local circuit. Care must be 
taken to see that the cell is properly con- 
nected with respect to its polarity. G in- 
dicates the galvanoscope, which is then 
inserted, after which e and f, the two 
auxiliary electrodes, are moved further 
apart or closer together until the current 
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in that local circuit is zero. For various 
reasons gold was found best adapted as 
the material for these electrodes. The 
writer used the apparatus only for ob- 
taining results sufficiently accurate for 
practical purposes, and therefore is not 
able to say whether it could be used also 
as an instrument of precision for research 
work, For practical work it answers 
very well, and has the advantage that the 
ordinary direct-current instruments usu- 
ally at hand can be used, the only special 
apparatus being the tank, which, for most 
liquids, can readily be made of wood, 
coated on the inside with asphalt varnish. 
The resistance of liquids determined in 
this way agreed very well with those re- 
corded in tables.—Abstract of paper read 
before American Institute of Electrical 
Engineers. 


Braun-Siemens and HalsKe Wireless 
Telegraph System. 

A technical article gives in detail Dr. 
Braun’s description of his system of syn- 
tonic telegraphy and that of Dr. Slaby 
and Count d’Arco, who recently sold out 
to the Allgemeine Elektrictats Gesell- 
schaft, which is being sued by Siemens & 
Halske. The principal feature of Dr. 
Braun’s system is the entire absence of 
earth connections of any kind. Another 
clever arrangement takes advantage of 
the persistent oscillations of the closed 
circuit and the radiating qualities of the 
open-circuit oscillator. By a similar con- 
struction of the receiver, the transmitter 
sends out waves of a certain definite 
length only, and waves of this length only 
may be received. This harmonization be- 
tween the two sets of instruments is so 
carefully planned that the system requires 
no earthed connection, although that has 
been found necessary in all others here- 
folore sinvemtedmescitce ihe earths 
charged to the opposite sign to the elec- 
trified upper strata of air, it is really the 
cause of atmospheric disturbances in 
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wireless telegraph apparatus. The sup- 
position that a system in which the 
earthed connections are eliminated would 
be free from such untoward influences 1s 
claimed to have found abundant justifi- 
cation in experiment and practice with 
Dr. Braun’s invention. The article fur- 
ther describes the system at great length 
and is illustrated with views of Prof. 
Braun’s stations at Cuxhaven, Germany, 
and on the island of Heligoland, in the 
German ocean. The system is said to 
have been severely tested in all kinds of 
weather and answered the fullest expec- 
tations—A. F. Collins im Electrical 
World and Engineer. 


The Mt. Beacon (N. Y.) Cable Rail- 


way. 


This incline railway has a grade of 
sixty-five feet to a hundred in length at 
various points on the line, which is some- 
thing less than half a mile long. In the 
construction of the track heavy mudsill 
timbers were placed crosswise six feet 
apart and carefully ballasted with rock. 
To these mudsills are bolted heavy six 
by ten inch yellow pine stringers thirty to 
forty feet in length, and the ties are 
spiked to these stringers, the track rails 
and guard rails being fastened to the ties 
in the usual way. The guard-rails are 
made up of two pieces of four by six inch 
yellow pine timber, breaking joints to 
make a continuous rail. At two places the 
gerade was so steep as to make fifty-foot 
trestles necessary in order to insure sta- 
bility, and these were constructed of 
heavily framed ten by ten inch yellow 
pine timbers. The truck construction on 
the cars is unique. To permit the wheels 
to cross the cable at the ends of the turn- 
out, where the ascending and descending 
cars pass, the road being a single track 
line, the wheel on one end of each of the 
axles is without a flange, perfectly flat of 
face, although it runs on ordinary T-rail. 
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The wheel at the other end of the axle 
is double flanged or grooved, to straddle 
the rail, serving as a traction guide, the 
cable running on pulley wheels in the 
center of the track, as in other cable rail- 
ways. ‘Twice the power actually needed 
is used to operate the cable, two seventy- 
five horsepower motors being directly 
geared to the cable-driving machinery. 
To guard against accident every possible 
precaution has been taken, and provision 
against derailment is made by using 
emergency traction guides of steel, which 
straddle but do not touch the heavy 
wooden guard-rails.— Street Railway 
Journal. 


Electric Waves and Human Brains. 


Mr. A. Frederick Collins, in a copy- 
right article, describes at length, assisted 
by a number of good illustrations, the 
effect of electric waves upon the human 
brain, and presents in detail the results 
of experiments made by himself last Sep- 
tember, for the purpose of proving just 
what relationship exists between electric 
storms and persons who are afflicted with 
certain nervous diseases. The author ex- 
plains that he was led to experiment by 
observing an elderly gentleman who suf- 
fered acutely with an advanced neurosis 
(the disease being already in his system) 
during thunderstorms. Hertz, Calzechi 
Owsti, Edouard Branley, and Larroque 
also gave hints to Mr. Collins by means 
of their research and discoveries in re- 
gard to electric waves and coherers. “In 
view of these facts,” says Mr. Collins, “it 
seems reasonable to believe that the elec- 
tric waves emitted by lightning might af- 
fect existing pathological conditions, and 
it was to demonstrate if possible a change 
or an effect in the physiological tissues 
that these experiments were undertaken.” 
The results of the various tests made on 
inert human brains and on the brain of a 
live cat showed that cohesion of the brain 


LJtGEST. 


cells takes place in mammals as well as in 
human beings under the influence 
of the electric wave, both before 
ana aiter death. During the tests 
made on a human brain the op- 
eracor attempted to make a final 
measurement of its resistivity, but the 
arms of the testing bridge refused to bal- 
ance. A peal of thunder showed the rea- 
son; an electrical storm was approaching, 
and for twenty minutes the galvanometer 
pointer swung back and forth from the 
+ to the — end of the scale. 
serting a telephone into the apparatus the 
sounds of lightning discharges were dis- 
tinctly audible and it was afterwards 
learned that the lightning had struck a 
house a quarter of a mile distant.—Lon- 
don Electrical Review. 


On in= 


Postal Automobiles ni Rome. 

Roman experiments with an electric 
automobile have convinced the postal au- 
thorities there of the utility and economy 
of such vehicles for the use of the postal 
service. The van in question was used 
for collecting letters, and accomplished 
as much work as two of the old wagons. 
A trial of the same system will be held in 
Milan, and if the tests are as successful 
as those held in Rome, the system will 
probably be employed by the postal au- 
thorities throughout all the larger Italian 
towns and cities. Full details of the tests 
are not now available—L’Elettricita, 
Milan. 


A Substitute for Gutta-percha. 


A patent has been secured by A. 
Gentzsch, Vienna, for an invention rela- 
ting to the manufacture of gutta-percha 
substitute—by mixing and_ kneading, 
with or without the addition of oils, 
caoutchouc with wax of a high natural 
melting point, or the melting point of 
which has been raised artificially by a spe- 
cial process. Instead of wax, rosin, as- 
phalt, tar, or pitch may be mixed with 
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caoutchouc to make the gutta-percha sub- 
stitute, if these substances have been 
treated according to the special process, 
whereby the melting point is raised and 
the inspissation of the tar and pitch en- 
hanced. In practice one of these sub- 
stances, or a mixture of them, is heated 
in a suitable receptable either directly or 
indirectly, at a temperature of from 210° 
to 420° F. To the substance thus melted 
water is added, alone or with a mixture 
of salts such as carbonate of lime, mag- 
nesium carbonate, or others, taking care 
that the temperature does not fall below 
210° F. The substance now becomes 
viscid, and when the required degree of 
viscidity is attained caoutchouc is added, 
and, if desirable, suitable oils, such as 
cotton seed or mineral oil, at a tempera- 
ture which is low at first but is slowly 
raised. This process is preferably carried 
out in a kneading apparatus which can be 
heated.—Trade Journals Review, Man- 
chester. 


‘A 50,000-Volt Transmission System 


About twenty miles east of Helena, 
Mont., the Missouri River Power Com- 
pany has located its new 50,000-volt 
power plant and transmission system. 
The location is the town of Canyon Ferry. 
It was about ten years ago that the proj- 
ect was first taken up, and the present 
plant is the result. At the canyon’s mouth 
a 480-foot dam has been thrown across 
the Missouri river and gives a working 
head of thirty feet, the canyon varying 
from 400 to 700 feet in width; it is about 
half a mile long. There is sufficient water 
in the river at all seasons to develop a 
minimum of 10,000 horse-power. About 
four years ago the plant was begun, and 
it then consisted of four 750-kilowatt, 
550-volt, two-phase generators with two 
go-kilowatt exciters, the capacity of the 
plant being 4,000 horse-power. In the 
fall of 1900 the present plant began to 
take shape, the idea being to enlarge the 
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old one to a capacity of 10,000 horse- 
power. Six extra 750-kilowatt genera- 
tors, with the proper accompaniment of 
exciters, transformers and other ap- 
paratus, were therefore installed, to be 
driven by forty-five-inch turbines. All 
generators in the power-house are direct- 
connected to the wheels, flexible coup- 
lings being used throughout. With the 
new generators there was also installed a 
225-kilowatt, 150-volt exciter, driven by 
a separate wheel, and a 115-kilowatt, 150- 
volt exciter, driven by an induction 
motor. To sum up, the power plant now 
consists of ten 750-kilowatt direct-con- 
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nected generators, with four exciters, of 
which two are go-kilowatt machines, 
direct-connected to separate wheels, one a 
225-kilowatt machine, with a separate 
wheel, and one a 115-kilowatt, motor- 
driven generator. To make the plant uni- 
form throughout, the four old generators 
have been overhauled and changed from 
two-phase to three-phase. Power is sent 
to Butte at 50,000 volts and to Helena at 
10,000. Among the customers of the 
power company are both mining, smelt- 
ing, lighting and power companies in 
Helena, East Helena, Anaconda and 
Butte.—E «change. 


A Florida Disenchantment 


Down in Florida a few years ago at 
one of the famous summer resorts was 
a small street railroad—a little affair that 
did not amount to much but was sup- 
posed by its proprietors to be sufficient 
for all ordinary purposes. One day in 
the course of a discussion the owners 
were accused of being old fogies and be- 
hind the times. “Why don’t you get to- 
gether and) be 1p to dater sihey fyere 
asked. “You really ought to have a mod- 
ern equipment for a place of this char- 
acter, instead of an old road of mule- 
drawn cars that date back to the flood.” 

After considerable deep meditation and 
with many misgivings the road was or- 


dered changed to an electric line, and an 
eighty-horse power equipment was or- 
dered. The outfit arrived and was in- 
stalled, but for some reason failed to 
operate properly. An outside expert was 
then called in to examine the plant and 
locate the trouble. At a special directors’ 
meeting he reported that the rated eff- 
ciency of the plant was eighty horse 
power and that eighty horse power 
were being used for the actual operation 
of the road. At this one of the directors 
jumped up and exclaimed excitedly: 
“My God! eighty horse-power for what 
we used to do with six mules? I guess 
we had better go back to the mules.” 
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Power Transmission in Spain. 
Revista de Obras Publicas. 


meethertalls ot the Jamara river an 
interesting station has been lately built, 
to utilize the 3,000 h. p. of the falls, and 
also a gas-producer plant from which 
power is sent to Madrid. A head of 
sixty-seven feet is obtained at the fall 
and the flow of water is about 325 cubic 
feet per second. Three three-phase gen- 
erators furnish the main supply of power 
at 10,000 volts, and a fourth machine is 
always in readiness for emergency pur- 
poses. Each unit consists of a 750 h. p. 
turbine, direct-coupled to the generator, 
which is of the same size. The storage- 
battery feature of the plant is also of 
interest. It has a capacity of 2,000 
ampere hours and moves. through 
a rotary converter either forward or 
backward on the circuit as the case may 
require. On reaching the company’s 
sub-station in Madrid, the current is 
lowered from 10,000 to 3,575 volts, be- 
ing distributed in the city at that poten- 
tial. The prices charged are just about 
one-fifth of what was formerly asked 
for power delivered from stations in the 
city, and amount, respectively, to two 
and one cents, American gold, for cur- 
rent for lighting and for motive power. 
These prices are the lowest on the contt- 
nent for electrical energy. 


French Cable Insulation. 


Bulletin: Societe Internationale des Electriciens. 


Miemeiiaie<Darpentier, atthe recent 
meeting of this society, contributed a 
valuable paper on cable insulation. M. 
Charpentier considered the total actual 
loss through the insulating sheaf of the 
cable, and afterwards the cable’s safety 


and durability. The writer believed 
that the resistance value of cable insula- 
tion should be based on the first consid- 
eration, where consistent with the sec- 
ond. Such a system, he concluded, 
would lead to a considerable reduction 
in insulation resistance and a conse- 
quent proportionate reduction in price. 
Taking a specific instance of a 1,000- 
kilowatt station feeding a 525-volt net- 
work 120 kilometres in total length, and 
allowing a loss of energy through the 
cable insulation equal to one one-thou- 
sandth of the total output, the insulation 
figures out from 60,000 to 100,000 ohms 
per kilometre, a figure some 5,000 or 
6,000 ohms less than the average guar- 


antee. The modification of usual prac- 


_ tice suggested by this consideration the 


author believes to be entirely consistent 
with the safety and durability of the 
cable. that the best 
method of measuring insulated resist- 


He considers 


ance is the direct-deflection method, 
but he believes that the ordinary two 
minutes’ application is too short, as dur- 
ing this time the capacity current still 
superposes itself upon the conductivity 
current. Readings should be taken not 
sooner than five or ten minutes. M. 
Picou, who, it will be remembered, was 
chief engineer of the Exposition Uni- 
verselle,agrees with M. Charpentier, that 
insulation resistances ordinarily specified 
are much too high. He thought that in 
addition to the usual high-pressure tests 
at twice the working pressure, tests of 
insulation resistance should be made 
simply to see that the cable is fairly 
homogeneous in quality. 
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Metallizing Textiles. 


London Electrical Engineer. 


A method of metallizing textiles elec- 
trically, which is said to afford the pos- 
sibility of impregnating the thickest piece 
of cloth, either thoroughly or only on its 
surface, with any kind of metal, has been 
invented by Dr. K. Donilowsky, of Rus- 
sia. The object is attained by an elec- 
trical process of separation of the differ- 
ent salts from a given metal and by accu- 
mulation of the separated metal in a cath- 
ode. From an interesting account of the 
process we gather that for metallization 
there can be used copper, iron, silver, 
nickel, and, in general, any metal which 
can be separated from its salts by elec- 
trolytic manipulation. Before the process 
of metallization the textile has to go 
through a preparatory treatment, which 
consists in impregnating the cloth with 
a solution of the salt of a certain metal— 
for instance, with sulphuric acid of cop- 
per or oxide of silver, etc. Alter the cloth 
has been impregnated it is submitted to a 
certain treatment with oxidized sulphur, 
which causes the metal to be separated 
from the solution in a sedimentary mass, 
which, being very fine, intrudes the cloth, 
uniting closely with its fibers, and also 
settling down on the surface of the cloth. 
When the cloth is thus prepared it is 
ready for the process of metallization, 
and for this purpose it is put into an elec- 
trolytic tub filled with a solution of the 
salt of the kind of metal in which the 
cloth shall be metallized, and brought in 
contact with the positive surface of an 
electrical device. The power of the cur- 
rent, as well as the contents of the tub, 
has to be regulated for each case respec- 
The result which is claimed for 
this operation is a cloth perfectly impreg- 


tively. 


nated throughout its thickness as well as 
on its surface, with a certain metal in 
crystallized or in any desired form, which 
has so uniformly united with the sub- 
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stance of the cloth that the latter is per- 
fectly metallized. 


Direct Current Armatures for Als 
ternating Current. 


Elektrotechnische Zeitschrift. 


A recent edition of this paper contained 
an article by Herrn Fleischmann and 
Orgler, with many illustrations, on the 
properties of ring armatures fed with sin- 
gleor polyphasecurrents through thecom- 
mutator by stationary brushes. The 
article first deals with a ring armature 
which takes single-phase alternating cur- 
rent from two exactly opposite brushes. 
which revolve synchronously (1. e., with 
the. vector speed of the current aya ne 
alternate motive force induced in the 
windings and hence in the reactance of 
the ring is absolutely independent of the 
rotatory speed of the brushes, the mag- 
netic flux varying at all points on the ring 
with the double frequency of the alter- 
nating current applied, the flux waves 
being pulsating waves. A series of dia- 
grams shows the variation of the flux 
over the armature throughout a com- 
plete period. The ring armature is next 
considered when supplied with two-phase 
alternating current through two pairs of 
brushes separated by ninety degrees. 
When they rotate synchronously, the flux 
has a constant value at each point of the 
ring and the reactance of the ring is 
zero, while when the brushes are fixed 
and the armature rotates synchronously, 
being supplied with two-phase alternat- 
ing current, the field is fixedstmthe iron 
and revolves in the space displaced by the 
separation of the brushes. It is thus pos- 
sible to supply two-phase current through 
a commutator which has the same effect 
that is obtained with the rotating field 
of a synchronous motor when direct cur- 
rent is used by means of slip rings. When 
such an armature is brought to synchron- 
ism in a revolving bipolar field produced 
by two-phase alternating currents, the 
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armature runs as a synchronous motor 
after the alternating current excitation 
has begun. By moving the brushes the 
relative positions of the stator and rotor 
poles may be varied. 

If, according to Heyland’s method, the 
commutator segments are connected to- 
gether by large non-inductive resistances, 
the armature revolves in a revolving field 
by itself and it is doubtful whether when 
loaded it will attain sufficient synchron- 
ism to run as a synchronous motor. 


Volumetric Copper-Determination. 
Le Moniteur Scientifique 

M. F. Repiton, in an article on this sub- 
ject, recommends the use of potassium 
ferro-cyanide, instead of potassium cyan- 
ide. A N-Io solution is added toa neu- 
tral boiling solution of the copper as sul- 
phate, until test drops show up blue with 
ferrous sulphate. The application of this 
method to other metals is being investi- 
gated by the author, who is continuing 
his experiments and going into the matter 
exhaustively. Exact results may also be 
obtained if a neutral solution of the cop- 
per as sulphate, chloride, or acetate 1s pre- 
cipitated with an excess of a standard 
solution of oxalic acid. Let this 
mixture be set aside for three hours, 
then add a little sulphuric acid and 
titrate the excess of oxalic acid with a 
permanganate solution of known relative 
value, the amount of oxalic acid com- 
bined with the copper being calculated by 
difference. The value of this, in terms of 
copper, is decided by repeating the pro- 
cess on copper solutions of known 
strength. 


Plant Electricity. 
La Revue Scientifique. 

In a recent issue of the Revue, M. 
A. D. Waller reports the results of his 
researches into the matter of plant-gen- 
erated electricity. M. Waller finds’ that 
on wounding or injuring a plant an elec- 
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tric current of about 0.1 volt is at once 
established between the sound and the 
hurt parts. This current diminishes later 
on. It is not, however, always necessary 
to make an actual wound in the plant, 
for mechanical excitation, like light, on 
plants such as begonia, tobacco or iris 
leaves, will be found to produce an elec- 
tro-positive current of approximately .o2 
volt, which flows from the part of the 
leaf which has been illuminated to the 
dark part. A definite relation is noted 
between the vigor of the plant and the 
electrical reaction, for the stronger the 
plant the more pronounced the current; 
but this current effect is not always seen 
in the petals of the plants named. M. 
Waller also discovered that plants grown 
from fresh seeds show better results than 
those obtained from old ones; conse- 
quently, a bean one year old gave a cur- 
rent of .0170 volt, while one five years 
old could give only .oo14 volt, the reac- 
tion in both being regular and in inverse 
proportion to the age of the seed from 
which the plant grows. Fatigue, temper- 
ature, changes and other matters charac- 
teristic of reactive changes in animal 
tissues are similarly observed in vegetable 
fibres. 


Jaubert’s Oxyliths. 
La Nature. 

M. J. F. Gall contributes a most in- 
teresting article to a recent issue, describ- 
ing at length M. Jaubert’s new method of 
producing fresh oxygen without pressure 
and in such a manner that the consumer 
can have exactly the quantity desired at 
the time it is wanted, instead of being 
compelled to buy it in heavy cylinders, 
compressed to a dangerous density. Met- 
als like potassium, sodium, and their al- 
loysor combinations are capable of fixing 
the oxygen of the atmospheric air, when 
heated in an air current, without combin- 
ing with nitrogen. In this manner va- 
rious oxides are obtained, some dissolv- 
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ing in water by simple hydration, and 
others, mostly the higher oxides, decom- 
posing in cold water with the accom- 
paniment of a violent liberation of the 
oxygen in a practically pure state. M. 
Jaubert calls these latter oxides oxyliths, 
or oxygen stones. A company has re- 
cently been formed, with a factory ca- 
pacity of 5,000 horse power, to manu- 
facture the product. The oxylith is a 
whitish, lumpy substance, like the cal- 
cium carbide used for generating acety- 
lene—and when water is poured on it 
oxygen is at oncé liberated, but the gas 
is generated only during the actual pour- 
ing on of the water. There is, accord- 
ingly, no over-production or pressure. 
M. Jaubert’s generator is a perforated 
vessel, in which, for laboratory or experi- 
mental work, where small quantities of 
gas are required, the water is forced 
upon the oxylith from below. Experi- 
ments on renewing the air in submarine 
boats led M. Jaubert to make his dis- 
covery, and he claims that a pint of his 
substance will keep the air in a submarine 
respirable for an hour, and a few ounces 
will keep a single man supplied with 
clean air for the same length of time. 


Acetylene Black for Pigments. 
Canadian Engineer. 

Lampblack may in the near future be 
displaced as the chief ingredient of dark 
pigments by acetylene-black, which pos- 
sesses the advantage of freedom from 
grease. It is specially adapted for use in 
printing inks. Its introduction is barred 
by its high cost, but cheaper methods of 
manufacture will come. It is at present 
obtained by decomposing acetylene by an 
electricspatkaa| 
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Bleaching of Rosin. 
Grade Journals Review, Manchester. 

The brownish coloration of commercial 
rosin has often been found an undesirable 
characteristic, preventing a more univer- 
sal application of rosin. The French 
patent issued to M. Arledter-Dobler re- 
fers to a process for eliminating the ob- 
jectionable pigment without any change 
in the chemical composition and other 
characteristics of the original substance. 
The process consists in melting one vol- 
ume of the rosin in three volumes of 
water at a temperature not exceeding 
200° C., and stirring in a small quantity 
of caustic soda, potash, ammonium car- 
bonate, or other alkali. On the addition 
of cold water to stop boiling, the rosin 
precipitates, whilst the pigment remains 
dissolved in the alkaline solution. By the 
introduction of carbonic acid into. the 
apparatus at the moment the rosin com- 
mences to melt the air is expelled, the ob- 
ject in view being to prevent oxidation 
and resultant coloration of the purified 
product, any double compound of alkali 
and rosin formed splitting up into acid 
of rosin and alkaline carbonate. A still 
paler shade is obtained by employing a 
vacuum, and redissolving at a low tem-. 
perature. 


An Electrical Mousestrap. 


London Invention. 


A German has invented a mouse-trap 
which electrocutes its victims. Two plates 
connected with an electric Currentparc 
placed just before the bait in such a man- 
ner that the mouse is obliged to touch 
both in attempting to reach it. The con- 
nection is, of course, instantly made, and 
a smell of singed hair announces the 
demise of the unwary rodent. . 
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“To look at an incandescent lamp and 
realize that its lununous efficiency 1s at 
the most only three or four per cent of 
that theoretically possible, ought to take 
the conceit out of any engmeer who feels 
complacently satished with what even the 


last decade has done.”—Louts Bell, Ph. 


IDE, 
Lighting. 


in Ten Years’ Progress wm. Electric 


How to adjust the rates to be charged 
for electric current so as to encourage its 
widespread use and still to bring in a 
fair profit to the central station owners 
was one of the live questions discussed 
at the late meeting of the National Elec- 
tric Light Association at Cincinnati. 

So long as it is true that “The produc- 
tion and sale of electricity differ from 
any other business in that the supply 
company must manufacture its product 
only as it is required and it cannot be 
commercially stored,” and the companies 
must be prepared at every moment to 
meet a maximum demand, it must mani- 
festly be impossible for them profitably to 
supply current at flat meter rates as gas 
is supplied. 
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Should a gas company endeavor to 
supply gas in a like manner, making and 
distributing it only as it was consumed, 
the result would be disastrous. To work 
without gas-holders would alone require 
such an extension of the producing plants 
and increase of working expenses as to 
ruin the companies if the gas were sold 
at anything like the present rates. 

It must also be manifest that until the 
general public can install electric lights 
and other electric conveniences without 
having to pay a heavy penalty for that 
part of their outfit which is nct for cus- 
tomary use, that for household uses at 
least, electricity can never compete in 
popularity with gas. 

A gas company does not ask a custo- 
mer whether he has one burner or one 
hundred, except for the purpose of ad- 
justing the meter and pipes to meet his 
possible needs. The charge for the gas 
is at the same rate whether he burns a 
hundred feet a month or ten thousand. 

The average demand upon their works 
remains the same, and the gas-holders 
meet the fluctuations. 

With the electric companies the situa- 
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tion is very different. A customer may 
want to use one or two lights on an 
average, but for convenience may wish 
to instal a hundred. 

The central station must be ready at 
all times not only to meet the demand for 
this customer’s hundred lamps, but at the 
same time to supply current for every 
other lamp or motor connected with its 
power-house. 

The moral of this seems plain. The 
electric companies must provide them- 
selves with a storage capacity equal to 
that of the gas companies. How this 
could be done commercially is a question. 
Gas companies find it necessary to pro- 
vide holders equal in capacity to at least 
sixty or seventy per cent of the maximum 
day's output of the works. The cost of 
the holder is, roughly, one-third part of 
the entire cost of the works, excluding 
the cost of land. 

That the charge for “capacity,’ 


> 


or the 
readiness to serve,-is not inequitable is 
evidenced by the fact that many leading 
gas men have at times advocated a like 
charge to gas customers. 


Aerial Electricity 


Another machine, ‘‘so simple that a 
child can use it,” has been invented, this 
time for extracting electricity from the 
atmospheric air. The discoverer of this 
remarkable apparatus is Sefor Clemente 
Figueras, who is engineer for woods and 
forests in the Canary Islands, and who 
has also been for some years professor 
of physics in the College of St. Augus- 
tine, in Las Palmas. Professor Figueras 
refuses to explain his apparatus, but 
claims that it consists mainly of a gen- 
erator by which he can collect electricity 
and afterwards apply it to general manu- 


facturing and industrial purposes. The 


component parts of his mechanism were | 


built in Paris; Berlin and las@eaiaa 
and the German firm which constructed 
its share is reported to have been suf- 
ficiently curious as to send an emissary to 
ascertain what the machine was to be 
used for. Press dispatches report that 
large sums have been offered for the in- 
vention, both in Germany and in Spain, 
but that all such offers have been re- 
fused. It is also stated that the profes- 
sor has a rough apparatus by which he 
obtains a 550-volt current, which is used 
to light his house and to drive a twenty- 
horse power motor. The professor ex- 
pects shortly to arrive in London with a 
perfected working apparatus. He will 
be awaited with interest. 


The Education of the Electrical 
Engineer 


By Hi WaeBUck 


Electrical engineering is probably the 
youngest of all the professions, for it has 
hardly been recognized as a regular pro- 
fession for more than fifteen years past. 
As a result, the men who have reached 
prominence in it to-day have attained 
their positions from widely differing 
courses of preliminary training; many of 
them are men who started life in other 
lines of work and afterward turned to 
electrical pursuits on account of the sud- 
den growth and importance of the busi- 
ness. In consequence of this, all methods 
ot preliminary education are represented 
and their relative values can be estimated. 

The argument runs largely between 
two classes of men, one represented by 
the so-called “practical man” and the 
other by the theoretical electrician; the 
graduate of the machine shop and the 
graduate of the university. Both of these 
types have attained success, but the cor- 
rect answer to the argument will prob- 
ably be found in a proper combination of 
the two types. 
most successful electrical engineers have 


In the past, some of the 


belonged distinctly to the class of prac- 
tical men with little theoretical training, 
but the conditions have changed. 
early days of the profession, there was 


In the 


little theory or pre-determination of re- 
sults and work was carried on largely by 
guesswork or by cut and try approxima- 
tions. At the present time, however, such 
a state of development has been reached 
that exactness of result is essential to suc- 
cess and work based upon exact theory 
becomes imperative. 

In a stationary condition of an art a 


with practical experience only 
may become very familiar with all the 
existing types of apparatus and, knowing 
their various applications, may qualify, to 
an extent; as anvengineer, But the extra- 
ordinarily rapid growth of the electrical 
arts places electrical engineering apart 
from all the other engineering branches, 
for new discoveries and theories make 
radical changes from year to year in the 
construction and operation of electrical 
machinery. The engineer whose educa- 
tion is based only upon practical experi- 
ence cannot keep up with the progress 
and change resulting from it, and falls 
behind; whereas, the man with knowl- 
edge of the theory, and a mind trained by 
the theoretical studies and scientific rea- 
soning, easily grasps the theory of the 
change and readjusts his mind to the new 
without difficulty or delay. Many in- 
stances can be cited of men who have 
been prominent as electrical engineers, 
who have been dropped out of place in 
the course of the rapid progress which 
has been made, on account of a lack of 
in their knowl- 


Man 


theoretical foundation 
edge. 

In its present state electrical engineer- 
ing is the most scientific of all engineer- 
ing professions. A man must be to a 
great extent a physicist, a chemist, and a 
mathematician, as well as be familiar 
with machinery and its design, in order 
to be a worker in the broadest field. Many 
of the problems connected with other 
branches of engineering can be solved by 
common sense and by one’s sense of pro- 
portion as guided by experience and by 


* Paper presented at the nineteenth annual convention of the American Institute of Electrical Engineers, Great 


Barrington, Mass., June 21, 1902. 
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the eye. But most of the problems in 
electricity are invisible, so to speak, and 
can be understood only through their ex- 
pression in the form of symbols. 

Probably no one will dispute to-day 
that the preliminary education of an elec- 
trical engineer demands a special training 
in those theoretical branches, mathe- 
matics, physics, chemistry and mechan- 
ics, sufficient to train his mind into accu- 
rate methods of thought and reasoning 
and to supply him with the actual tech- 
nical information which he will need in 
the practice of his profession. But theory 
alone is not all. - 

The best course of training for an elec- 
trical engineer would seem to be a broad 
course of education in general subjects at 
the preparatory school before entering 
college, with practical work, if possible, 
along lines of simple mechanics, such as 
carpentry, in order to train the mind into 
a sense of proportion and the relations of 
parts, which is the basis of all engineer- 
ing. 

Next a college course with general 
subjects the first year, and afterward, for 
the remaining years of the course, those 
general and theoretical subjects which 
have a direct bearing upon the practice of 
the electrical profession, such as mathe- 
matics, mechanics, phvsics, chemistry, 
theoretical electricity and magnetism and 
thermodynamics. This should be supple- 
mented by actual daily practical work 
with machinery operating. by the prin- 
ciples covered by the theory studied, and 
demonstrating all the phenomena inci- 
dent to the theory. 

After graduation an apprentice course 
should be pursued in some large electrical 
manufacturing establishment where the 
commercial relations of the knowledge 
acquired in college can be clearly set 
forth. 

After a few years of this training, spe- 
cialization may begin along the lines se- 
lected for the life work, but preferably 
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not before. A man makes a mistake to 
consider himself a qualified electrical en- 
gineer after he has been graduated from 
college, for he is not one. His mind has 
been trained into a condition where he 
can readily absorb the principles of the 
electrical profession, but that is all, and 
the subsequent apprentice training is as 
important as the college course, in order 
to acquire the broad view-point from 
which to make the correct start in the 
direction in which a man is best fitted. 

But theory and practice are not the 
only elements necessary for the success- 
ful engineer. There are many qualities 
required in common with other profess- 
ions; executive ability, business knowl- 
edge, presence of mind and ability to 
handle men, nerve and resourcefulness in 
handling machinery in times of emerg- 
ency, are all necessary to the successful 
engineer. These elements cannot be ac- 
quired in the study of theory and practice 
alone, and many men who have stood 
high in their college courses have failed 
afterward in the practice of their profess- 
ion because of a lack of these qualities. 

The study of chemistry becomes more 
and more important as the profession ad- 
vances, for the branch of electro-chem- 
istry is rapidly developing and is likely to 
become one of the largest fields in the ap- 
plication of electrical science. 

And almost above all comes a training 
in the English language. No man who 
cannot express himself clearly and con- 
cisely in writing or in conversation can 
hope to attain a prominent position in his 
profession. 

The education of an electrical engineer, 
however, must never be considered as 
completed. The art advances so rapidly 
that constant study is necessary, even to 
keep up with the progress of the times. 
But an electrical engineer should be will- 
ing to do more than this. He should 
study to keep ahead of progress and do 
his share toward the instruction of 


The De Forest Wireless 
Telegraph Station at Coney Island 


Situated at the western end of Coney 
Island, where its base is washed by the 
high tide, stands the tallest wireless tele- 
graph pole in the United States. This 
pole bears the sending and receiving wires 
of Dr. Lee De Forest’s new system of 


ate work at Yale in studying Hertzian 
waves fitted him for his after-work in 
wireless telegraphy. Professor Clarence 
E, Freeman, of the Armour Institute of 
Technology, developed the sending ap- 
paratus, and it is curious to note in this 


Sending Apparatus, De Forest System of Wireless Telegraphy. 


wireless telegraphy, which is stated by its 
promoters to be a considerable advance 
over other systems and to have in it fea- 
tures that bring it more nearly to a state 
of comparative perfection. 

Dr. De Forest, who is a graduate of 
Yale University, and Mr. Edwin H. 
Smythe, a Chicago engineer, worked to- 
gether inventing the receiver of the new 
system. Mr. Smythe’s experience of ten 
years in the telephone field was special- 
ly valuable on one side of the problem, 
while Mr. De Forest’s three years’ gradu- 


connection that the ideas which were 
embodied in both sender and receiver 
—or, as it is called by Mr. De Forest, the 
“responder’’—were worked out separate- 
ly by each of the inventors, and it was dis- 
covered only after they had been com- 
pleted, that by the use of these two instru- 
ments an entirely new system was pos- 
sible, by means of which the coherer at 
the receiving station might be entirely 
done away with and the induction coil in 
the sending station rendered unnecessary. 

Mr. De Forest’s name of “responder” 
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for his receiving apparatus was suggested 
some time ago by the London Electrician 
as being suitable for any resistance ap- 
paratus sensitive to electrical radiations. 
This responder is not an anti-coherer, for 
although the action of the electric waves 
causes a sudden increase in the resistance, 
similar to that observed with the arsenic 
or lead-peroxide coherer, the effect is 
stated to be due to an entirely different 
action, full details of which are not as yet 
public property because the patents for 
the apparatus are still pending. 

The entire apparatus is extremely sen- 
sitive and is automatically self-restoring, 
thus permitting the use of an induction 
coil and a Wehnelt interrupter with an 
adjustable platinum anode for the send- 
ing instrument, by means of which, when 
the instrument is in operation, a curious 
series of harmonious sounds like a musi- 
cal scale are produced; when one listens 
in at the receiving apparatus the same 
scale or siren note is heard. It is claimed 
by the operators that the automatic re- 
storing quality of this responder permits 
of a speed in transmitting messages 
which is limited only by the telegrapher’s 
ability to read them. Contrary to usual 
practices, the receiver is connected with a 
telephcne instead of a Morse sounder on 
account of the greater simplicity of the 
former. A special key very like the or- 
dinary Morse key has been devised, with 
a view especially to high speed work. The 
make-and-break is under oil, and the 
operator is fully protected from contact 
with high voltage wires. 

The key also automatically switches the 
upright conductor, or antenna, from re- 
ceiver to sender, so that the operator is 
enabled instantly to “listen in” after send- 
ing, and at the same time it is impossible 
to close the primary circuit while the re- 
ceiver is connected to the antennz. 


By virtue of the automatic quality of 
the responder it is possible to use a tele- 
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phone circuit with the device, and the em- 
ployment of a relay is rendered unneces- 
sary. by this means it is asserted a speed 
of forty words the minute can be ob- 
tained, and under ordinary circumstances 
a speed of twenty-five to thirty words is 
regularly accomplished. One hears in the 
telephone as it were the sound of the 
sending spark, be this a high or low fre- 
quency, in dots and dashes. An ordinary 
Morse operator can learn to read with the 
new apparatus with a few days’ practice. 
The sending requires no special knack 
other than a firm touch, with dashes clean 
cut. 

Although, as the illustration shows, the 
operator reads from the head telephone, a 
relay or recording device can be substitut- 
ed therefor ; only there is always this con- 
dition, it is asserted, that inasmuch as the 
responder, unlike the coherer, is a quanti- 
tative device, and the telephone and ear 
the most sensitive signaling device 
known, at the extreme range messages 
can be clearly read which are altogether 
too weak to operate any relay. Thus, 
through the extreme sensitiveness of the 
responder an operator with head tele- 
phone can receive messages many miles 
further than a coherer (all other arrange- 
ments at transmitter and receiver being 
the same) can record them. ) 

In proof of this is cited a test made on 
February 22, when it is said that signals 
from the Etruria were heard at the Jersey 
City station, from a mast but thirty feet 
above the roof, when the steamer was 
fully ninety miles distant. 

The Coney Island station mast stretches 
up two hundred and ten feet into the air 
and is guyed solidly to braces seventy- 
five feet above the base of the pole, 
which is sunk sixteen feet into the 
sand. ‘The mast itself consists of four 
heavy poles set in crosstrees and fids and 
guyed in the usual manner, except that 
the guys are hemp rope to within about 
one hundred feet of the ground, where 


Coney Island, New York City, Mast and Station, de Forest Wireless Telegraph Company. Height of Mast, 
210 feet. The Antenne Descend from the Yard-Arm to the Small House which Contains the Station, 
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they are spliced to wire rope which in 
turn is strapped through deadeyes at the 
braces. This arrangement of hemp and 
wire ropes was adopted in order that the 
insulation might be maintained if contact 
were accidentally made between the guy 
and the two antennz which descend from 
the small yard-arm at the top of the pole. 
The base of the mast is twenty-seven 
inches in diameter and the top six inches. 
Inasmuch as the poles were set in a small 
space, and where there were no high 
buildings or other means of getting a hold 
on the upper sticks to hoist them into 
place, the main pole itself was used and a 
pair of shears lashed to it. Heavy 
scaffolding was then erected, and between 
the shears and the scaffold the upper 
masts, three in number, were whipped up 
into place, each one as it was erected re- 
ceiving the shears and being used to hoist 
the others. 

This station is supplied with sixty cycle 
alternating current, at one hundred and 
ten volts, from the Edison mains. This is 
stepped up in two transformations to 
twenty-five or fifty thousand volts, as de- 
sired, and applied direct to the spark ter- 
minals. “Lhese latter are of sspecial 
construction and connected with the con- 
densers give a spark of exceptional clear- 
ness and power. 

On June 14th, the first day the Coney 
Island station was operated, the first com- 
munication with a vessel equipped with 
the de Forest system was also established. 
On the Ward liner Morro Castle, bound 
for Havana, moderately high (sixty foot) 
antenne had been rigged, and transmitter 
and receiver installed: M. F. Stires, sec- 
retary of the company, and Mr. Barn- 
hardt, chief operator, were aboard, and 
messages to and from ship and shore 
were exchanged, until the vessel was fifty 
miles from port. The Staten Island sta- 
tion kept up a lively exchange of mes- 
sages until the boat reached the Narrows, 
the Coney Island station picking her up. 
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Previous to this test the Staten Island 
station had maintained communication 
with the Hamburg-American _ liner 
Deutschland on her last trip east up to a 
distance of seventy miles. The Deutsch- 
land was equipped with the Saby-d’Arco 
system, but there was little trouble in ef- 
fecting communication between the two 
systems, save that the German operator 


Receiving Apparatus with Telephone Attachment. 


sent so slowly that his signals were dif- 
ficult to read by ear. 

Dr. de Forest, the inventor, claims that 
his patents do not infringe on those con- 
trolled by Mr. Marconi, and the financiers 
who have examined the former’s propo- 
sition carefully are reported as being suf- 
ficiently pleased with it to have taken the 
matter up. These gentlemen have now 
in contemplation the erection of several 
stations along the Atlantic coast, notable 
among which will be those at Rockaway, 
Fire Island, Montauk Point and Atlantic 
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City, these stations being already in proc- 
ess of construction. 

Mr. de Forest, in speaking of his re- 
sponder, declared its principle diamet- 


Dr. Lee de Forest. 


rically opposed to that the Marconi co- 
herer, in which the current is ordinarily 
broken bythe film of air or gas which sur- 
rounds the filings. When the oscillations 
are intercepted in their passage through 
the air by the upright wire, they pass 
through the coherer and the local circuit 
is thereby established, that condition re- 
maining until some external mechanical 
force breaks up the chains of filings by 
shock. In his automatic responder, Dr. 
de Forest claims that the principal fea- 
ture is the closed-circuit device, the local 
current ordinarily flowing through it, en- 
ergizing the magnets of the telephone or 
the relay in the circuit, the normal resist- 
ance of the responder being about fifty 
ohms. When the oscillation permeates 
the responder the wave’s action instantly 
increases its resistance, thereby opening 
the circuit, and by this means the click in 
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the telephone or relay is produced; but 
the moment the oscillating wave has 
passed, the action of the local battery is to 
close the circuit at the responder, which 
immediately restores itself to its original 
condition, the circuit being again closed. 

Reference to the accompanying en- 
gravings will show the receiving appara- 
tus or responder with the telephone con- 
nected in, the sending apparatus with its 
two motors and spark-gap, and a view of 
the station at Coney Island showing the 
pole with its pendent antenne. 

During the last month a regular station 
and school for operators has been opened 
by the de Forest company on the roof of 
the Cheeseborough Building, 17 State 
street, New York. Here is a house built 
of glass over an iron frame, and fully 
equipped with sending and receiving ap- 
paratus. The antennz here are sixty feet 
in height. 

The laboratories and work-shop of the 
company are in Jersey City. Herea force 
of seven men is employed in experimental 
work. The de Forest company builds its 
own receivers, high-voltage condensers, 
and some other apparatus, but for the 


Interior of a de Forest Wireless Telegraph Station. 


transmitting mechanism employs motor- 
generators and transformers built by 
others. The de Forest transmitter does 
away with the induction coils, all inter- 
rupters, and make-and-break devices, the 
apparatus being simple and compact. 


Better Tracks for High Speeds 


By A TRACK EXPERT - 


There is a lesson of the highest im- 
portance to all railroad men in the story 
of the failure of the German engineers to 
attain the high speeds expected in their 
recent experiments, as told in the report 
of Consul Mason, which was printed in 
the June number of THE ELECTRICAL 
AGE. 

The failure was due, not to the elec- 
tricians, but, as was anticipated by prac- 
tical trackmen on this side of the ocean, 
to defects in the primary factor for high 
speeds—the track. 

At this distance and in the absence of 
further details, the cause of the German 
failure would seem to be one of ties and 
their surfacing. We can only surmise as 
to the weights of the motors and cars, 
but it is probable that in their tests the 
axle loads did not exceed ten or twelve 
tons. The rail weight is given as about 
sixty-five pounds per yard, a section upon 
which we have attained high speeds with 
axle loads of twenty to twenty-five tons. 
Maintenance of way officials and finance 
committees have, however, come to real- 
ize, though slowly, that the results of 
sufficiency in rails as against insufficiency 
is greater than the interest on the in- 
creased first outlay, and a good begin- 
ning has been made. 

_ This opinion as to the prime weak- 
ness developed in the track is corrobo- 
rated by the described swaying motion 
cf the train. This is recognizable by 
trackmen as due not so much to a weak- 
ness of the rail as it is to the metal ties, 
or, more definitely, to their insusceptibil- 
ity to uniform surfacing (tamping), a 
condition conclusively reported upon with 
illustrations at a session of the Verein 
fur Eisenbahnkunde as long ago as 1892. 
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wooden-tied track is almost equally sub- 
ject. We adhere to the traditional method 
by which uniformity of tie-support is 
practically unobtainable, yet it is known 
that the force that demoralizes and de- 
stroys the work of the tamping pick or 
bar,ewiz., train gravity, can be utilized 
to secure perfect uniformity in the track 
surfacing instead of destroying it. 

It costs $90,000,000 or more a year to- 
day for labor alone for the steam rail- 
roads of the United States to keep their 
tracks in the condition in which they are 
kept. 

With the incoming of higher speeds on 
electric roads the managers of these lines 
will have to face the same 
problem. 

In Europe the conditions and limita- 
tions: as to track supervision are similar 
to those existing here, more importance 
being attached to the interchange of opin- 
ions in convention than to practical par- 
ticipation in the routine work. For more 
than thirty years they have been strug- 
gling there with the track problem, and 
now have nearly forty thousand miles of 
steel-tied track, upon a part of which 
these tests were conducted. In the de- 
signing thereof, an inspection of the illus- 
trations in Mr. Tratman’s report to our 
Government—Bulletin No. 4, Forestry 
Division, Agricultural Department—is an 
object lesson in the avoidance of mechan- 
ical laws by grotesqueness of structural 
design. 

Hence, as it would appear from the 
report of Consul Mason, the track failed. 
A curious feature of the report is that 
relating to the prizes now offered to Ger- 
man designers for designs for motive 
pewer and rolling stock capable of main- 
taining and enduring a movement of 93.7 


serious 
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miles per hour, with a prohibition of im- 
proved track conditions. 

The assertion, not infrequently made, 
has not been successfully contradicted, 
that one department of railroad mechan- 
ics, the prerequisite to rapid and econom- 
ical transporiation—track—has not ad- 
vanced beyond the practice of Stevens 
and George Stephenson, and it is not long 
since that so eminent an authority as the 
Engineermg News said that nothing 
therein had advanced since the publica- 
tion of the work of Holley and Colburn 
in 1856 and 1858. 


The operation of a railroad is a purely 
mechanical matter, with no element there- 
in of conventional civil engineering, and 
the construction and maintenance of track 
are preeminently so. Being unavoidably 
a dirty, greasy task, with long hours un- 
der constant exposure to the elements, it 
results in a gulf of demarcation between 
the operative and the supervisor, and the 
first factor of economical success in me- 
chanical matters, that of personal super- 
vision, is eliminated. 
relies upon “the best accepted theories of 
engineering” and believes that the cheap- 
est men_obtainable who can handle the 
pick and shovel are good enough for the 
work. An ever-present maxim is: “We 
must accommodate the device to the intel- 
ligence of the force employed.” 


In other lines of industry or in other 
departments of railway operation such a 
theory and practice could have but one 
result. What that result is on the rail- 
road the statistics of the Interstate Com- 
merce Commission at least suggest: 


The Commission reports that for the 
year 1900 our railroads paid for “Main- 
tenance of Way”: Rails, $10,500,000 ; 
ties, $28,500,000 ; to the men who are to 
keep the tracks in condition for train- 
bearing, $101,500,000. 


Bessemer made possible a cheap and 
serviceable rail, but it does seem incon- 


The supervisor, 
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gruous to pay nearly three dollars for ties 
to one dollar for rails and then pay more 
than ten dollars to keep the four dollars’ 
worth of ties and rails in condition for 
service, excluding any charge for super- 
vision. How would this impress one if 
it were true of any other known form of 
foundation ? | 


The following extract from a report 
made in 1901 by the committee on track 
of the American Railway Engineering 
and Maintenance of Wav Association is 
a frank and suggestive admission: 


‘That ballasting is of great importance, 
when considered from an _ economical 
standpoint, can be readily shown by a 
few figures taken from the report of the 
Interstate Commerce Commission. In 
1899 $522,967,896 were paid out in wages 
to the officers and employees of the rail- 
Waveminatheswnitedeotates. Ot “this 
amount, $79,264,280, or a little more than 
fifteen per cent, was paid to trackmen 
alone. Assuming that forty per cent of 
this amount was paid for lining and sur- 
facing, you have the immense sum of 
nearly $32,000,000 paid out for labor in 
keeping up the line and surface. Of this 
$32,000,000, or $168 per mile of road (or 
nineteen per cent of the total maintenance 
of way and structure expenditure), was 
on account of line and surface. When we 
consider how much of this great outlay 
was probably due to inadequate ballast, 
we feel that the subject 1s well worth 
careful and exhaustive study.” 

The statistics of the Commission for 
1900 give the maintenance force—exclud- 
ine supervision—as 260,000 men, with a 
payroll of about ninety millions. This 
includes the cheap labor—eighty-eight 
cents per diem—of the badly kept roads, 
and the better paid men of the others, 
but gives no hint as to the cost of main- 
tenance on the latter; the foregoing re- 
port is equally defective. 

Engineers from the schools are rarely 
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proficient in the mechanics of this de- 
partment, but this report is believed to 
have been prepared by one of high rank 
and exceptionally well informed; never- 
theless, it seems to have fallen upon bar- 
ren ground, nothing having been heard 
of the subject since. The forthcoming 
siatistics of the Commission for I9OI are 
expected to show figures which will ex- 
ceed those of 1900 fully as much as the 
latter exceeded those of 1899. 
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The conclusion reached by our consul 
in his report, that the revenues now de- 
rived from traffic at low speeds will not 
be diverted toward the improvement of 
track to a condition permitting the high 
speeds sought, even if the authorities 
know how to do it, would seem to indi- 
cate that the efforts of the electricians 
were at an end in that country, and the 
offer of award before referred to may 
well be withdrawn. 


Twenty Hours to Chicago 


A twenty-hour train service between 
New York and Chicago over both the 
New York Central & Hudson River and 
the Pennsylvania railroads, which was 
begun on June 15, will mark that date as 
a momentous one in the annals of rail- 
roading. 

The import of this new departure is 
not to be read in the mere matter of the 
time reduction. So far as the physical 
-operation of trains between the two met- 
ropolitan cities is concerned, that could 
have been accomplished twenty years or 
more ago. 

But the question would have been: 
Will the public ride in the trains ? 

Successful railroading requires three 
factors—speed, comfort and safety, and 
of these comfort comes first. 

Twenty years ago comfort would have 
been impossible in a train making a twen- 
ty-hour continuous trip over a distance 
but little short of 1,000 miles. Such rail- 
roading is possible to-day on but few 
railroads in the world. On the Chemin 
de Fer du Sud in France, a train like the 
Empire State Express was operated over 
a run of 480 miles, but the attempt was 
abandoned recently because the people 
would not use the train. It was not com- 
fortable. To keep passengers comfort- 
able in a train for twenty hours at a 


stretch involves supplying them with all 
the comforts and accommodations of a 
first-class hotel, and carrying them over 
a road-bed which neither shakes them up 
nor tosses them about. The new twenty- 
hour trains meet these conditions. 

Vhe service on the two roads is prac- 
tically alike and was entered into through 
a mutual agreement such as has marked 
the close association, of the Vanderhilt 
and Pennsylvania railroad interests for 
several years past. 

On the New York Central each train 
consists of a buffet-library-smoking car, 
dining car, three drawing-room and state- 
room sleeping cars and an observation 
compartment car. 

The smoking car contains a spacious 
smoking room, seating thirty persons, 
equipped with luxurious easy chairs, two 
sections being provided for those who de- 
sire to play cards; a library equipped with 
standard literature and all of the best 
class of periodicals, a completely appoint- 
ed barber shop and bath room, a writing 
desk with suitable stationery, and a buffet 
from which light refreshments and wines 
are served. 

The dining car has five double tables, 
seating four persons each, and five single 
tables, seating two each. These cars are 
very .attractive, being finished in choice 
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Santiago mahogany. All the equipment, 
linen, silverware and crockery, was man- 
ufactured to order. 

The sleeping cars contain twelve sec- 
tions and a drawing-room and a state- 
room, the rooms being connected by 
folding doors, so that they may be used 
separately or en suite. Ample toilet fa- 
cilities are provided for both men and 
women. ‘These cars are finished in ver- 
milion wood and marquetry. 

The observation car has eight compart- 
ments, finished in mahogany, Circassian 
walnut, satinwood and prima vera. The 
large observation room is finished in ver- 
milion wood and equipped with comfort- 
able chairs and sofas and a writing desk. 
A large observation platform affords an 
exceptional opportunity for viewing the 
scenery en route. 

. Such a train weighs at least twice as 
much as did a first-class train of a similar 
number of coaches twenty years ago. To 
make it possible the railroad has had to 
undergo improvements in every part. 
First in road-bed and bridges, next in the 
coaches themselves and finally in motive 
power. 

The history of the twenty-hour trains 
began with the opening of the Columbia 
Exposition in Chicago in 1893. Mr. W. 
K. Vanderbilt conceived the idea, not as a 
special advertisement for his own road, 
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but as a practical exposition to our for- 
eign visitors of the perfection of Ameri- 
can mechanism. When the scheme was 
first broached it met with opposition from 
the other trunk lines. The matter was 
left to arbitration and this resulted in per- 
mission being granted to run the train 
under condition that $6 excess fare be 
charged on it and that it should be 
promptly withdrawn at the end of the 180 
days of the fair. 

The significance of the new service 
doee not end with the mere shortening of 
the time between Chicago and New York. 
The scheme is further reaching. It is 
part of a round-the-world plan. The 
Chicago-New York trip is but a link in 
the chain. Within eighteen months the 
trunk lines west of Chicago have reduced 
their time to the Pacific coast by twelve 
hours. Beyond that, provision has been 
made for fast steamer service to Asia by 
several lines. New York at this end of 
the round-the-world trip is the one port 
where all of the passengers must come. 
fo this port and to this one only come all 
the record-breakers of the ocean fleets. 
It is but fitting, therefore, that the pas- 
sengers should be sent westward from 
there on the trains which bear the same 
comparison to others that the twenty- 
three-knot steamers bear to their work-a- 


day sisters. 


Danger in the “Clear” Safety Signal 


By JosEpH E. RALPH 


Electric railroading with speeds above 
one hundred miles an hour is one of the 
developments which the near future is 
certain to bring forth. 

With the coming in of this new era in 
transportation there must be a radical re- 
adjustment in the devices to insure safety 
in operation. Foremost among these is 
the signal light. 

Failures rightly to read these signals 
and consequent disasters are but too fre- 
quent with steam trains running at pres- 
ent speeds, and when this speed is in- 
creased to one hundred and fifty feet a 
second or more the danger of mistaking 
signals will be vastly increased. 

During a long experience in railroad- 
ing I have found that one of the most 
dangerous features of the present system 
is the use of a clear light for safety. Any 
ordinary lantern or an outside light is of 
the same character as the clear light now 
The use of the 
clear hght is contrary to the spirit of the 


used for a safety signal. 


book of rules also; it says that “white” is 
The flags used 
for day signals are made of bunting dyed 
in colors that are strikingly fair examples 
of the colors called for, and the white is 
a bunting without color tint—as a sheet 
of unprinted paper. 


the signal for safety. 


The night signals 
are just as good repesentations of the col- 
ors, except the “white,” which is com- 
monly represented by a flame protected 
by a clear glass globe or lens. 

In my own experience I have demon- 
strated clearly that the substitution of a 
true white light for a clear light adds 
much to safety. The manner in which 
this was first brought home to me was 
startling. I was then a newly appointed 
trainmaster on the Pennsylvania Rail- 
road. We had a signal tower located 
on a curve on a river bank, just outside a 


town, to govern trains running between 
the main line and a branch line junction 
at the other end of the town. The dis- 
tance to the two junctions was about 
three-quarters of a mile from the tower 
in either direction. 

The night signals on the tower under 
my predecessor had not been successful, 
and one of the first jobs I had in hand 
was to improve them. I ordered two lo- 


comotive headlight lamps and_ re- 
flectors fromthe scrap heap watt. 
toona and remodeled them = so_ that 
they would fit” m7) themeifi ene 


pola on top of the tower. Being en- 
thusiastic in the demonstration of the 
strength of my new lights, I did not wait 
to post notices of the change of lights be- 


fore putting them into service. 


That night about two o’clock the whole 
town was awakened by such a shriek as 
can be given only by a locomotive whistle » 
when the cord is pulled by a man in mor- 
tal tector, 

I heard it and leaped out of bed, land- 
ing in the middle of the Hcg tsa. 
grabbed for some clothing there came 
across me a sudden realization of what 
had occurred, and I fell back upon the 
bed in a fit of laughter. I could see be- 
fore me the picture of what had happen- 
ed as clearly as I knew it afterward from 
the official and personal reports. 

James Lilly, engineer, rotund and 
jolly, was at the throttle of engine No. 
806 on his way from the branch junction. 
As he left the town and came suddenly 
in range of the tower he saw in front of 
him what he naturally supposed was the 
headlight of another engine dashing 
down upon him head on. He pulled the 
whistle for down brakes, shut off steam 
and jumped. His fireman went off on 
the other side. Fortunately neither of 
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them was hurt, and by the time the train 
stopped realized their mistake. — Lilly 
took his train in, but was so upset by 
his experience that he could not work for 
two days afterward. I covered that sig- 
nal light thereafter with a white muslin 
screen, and it proved to be a great suc- 
cess. 


That is the moral of what I wish to 
urge. The tendency up to now has been 
to build signals with increasingly intense 
light and powerful lenses. 


Ptemmecessity for the perfection of 
such signals and increasing of their 
range of efficiency was laid down by a 
New York technical railroad journal 
some time ago in language about like 
this: “The rapidly increasing speed of 
railroad trains and the many duties in- 
cumbent upon the engine-driver make it 
more important than ever that signals 
should be devised that can be seen at as 
great a distance as possible, that the 
driver may have foreknowledge of the 
conditions that he is approaching, and 
time to consider carefully and prepare to 
meet them intelligently.’ The language 
was very suggestive of the lecture room 
of some polytechnic institute, and seemed 
to avoid such ordinary occurrences as 
curves or the availability of distance sig- 
nals. ‘This also fails to provide against 
such dangers as were brought out in part 
of the testimony taken before the State 
Railroad Commissioner in the case of the 
fatal disaster in the Harlem tunnel of 
the New York Central & Hudson River 
road last January. It was shown there 
by official reports that trains had run by 
signals repeatedly, and in several of 
these instances both the engineer and 
fireman had reported that they got a 
“clear” light from the distance signal, 
when, as a matter of fact, the light was 
set at “caution” and was green. 


The explanation of this is simple and 
was pointed to by expert witnesses at the 
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same examination, who testified that it 
was not desirable to use too powerful a 
light behind the green lenses, because if 
it were done the glare of the light would 
show through the green. This expert 
testimony is a further corroboration of 
my experience with the tower signals. [ 
had the greatest difficulty in finding a 
green textile that would impart a color 
to the light passing through. Most of 
the fabrics tested acted like fine wire 
screens, and seemed simply to strain the 
light. I finally procured two scarfs of 
soft silk, of the proper hue, that gave 
fairly good results. That straining 
through was what happened in the tun- 
nel. The light, partially obscured by 
fog, failed to carry the green color, and 
the clear glare of the light behind it was 
mistaken for a clear signal. 


This brings me to the second portion 
of my recommendation for night sig- 


nals. They must be of large area and 
lighted all over with light of mod- 
perate. power... lo. show show --in- 


efficient the best signals of to-day are 
when exposed to the worst tests, it 1s only 
necessary to refer to another bit of testi- 
mony brought out at the tunnel investiga- 
tion. 
such long experience that he declared 
that he could tell within one hundred feet 


This was given by an engineer of 


of where he was in the tunnel at any time 
whether he saw a signal or not. He tes- 
tified that, within a week of the inquiry, 
in running through a thick fog he be- 
came convinced that he was near a sig- 
nal station, although he could see no sig- 
nal. He stopped and his conductor got 
down to find out where they were. The 
conductor could find nothing: as the en- 
gineer stepped off his engine to look also 
he ran into the signal post. The hght 
was burning brightly, but it was practi- 
cally invisible. This was one of the sig- 
nals which, according to expert testi- 
mony, “cannot be improved” except by 
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substituting ground lenses in place of 
those made by pressing. The latter are 
made to throw powerful rays of light in 
almost parallel lines and over only a 
small area. Once the engineer is out of 
the line of their small beam of light he 
can see nothing of them if the air be ob- 
scured. 

In place of such signals I would substi- 
tute signals of large area placed at the 
level of the engineer’s window, and with 
the larger surface forced toward the 
train. Itwould be as impossible for a man 
to get by such a glowing signal as it is 
for an engineer to escape seeing the sky 
openings in the Harlem tunnel. It was 
by means of these that many engineers 
testified that they kept run of where they 
were and where they ought to find regu- 
lar signals. 

There is a harmony of thought and 


perhaps of reason in this observability of° 


a large surface of low-power light and 
the well-known ability of many blind per- 
sons to appreciate even a minimum of 
light, and to know the direction from 
which it emanates. Light is often—per- 
haps always—of a complex nature, and it 
is easy to believe that a diffused light 
may develop more of an “X-ray” nature 
than an intense light. There are many 
other situations and conditions than are 
afforded by the exigencies of the @entral 
tunnel, where developments of this sug- 
gestive nature may prove to be valuable 


The Otis Elevator Company an- 
nounces the recent closing of contracts 
for more than fifty electric passenger ele- 
vators in New York city and vicinity, 
forty-five of which will be installed in 
New York city proper. Further recent 
contracts cover installations for elevators 
to be installed in Yokohama, Japan; Mel- 
bourne, Australia; and Buenos Ayres, 
South America. Among the buildings 
to be equipped are the twenty-four-story 
office building now being erected for the 
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and reliable additions to the present ac- 
cepted forms of signals. 

The predominance of testimony by 
practical railroad men is doubtless in 
favor of the use of a signal for a specific 
purpose—but that signal should be un- 
mistakable. Not that very many and 
all manner of signals should not be used, 
but that the one selected to guard a cer- 
tain spot or convey certain information 
should not be supplemented by others (as 
is argued) to insure against the failure of 
the first. The employee should be taught 
to look (or listen) for the signal at the 
right place, and, if there is a failure, to 
stop and find the facts. 

“In case of doubt take the safe course,” 
is the first law of railroading. 

To-day the engineman running 
through a large yard at night sees 
myriads of small gleams of light, clear, 
red, green and blue, nearly all about of a 
size and intensity. At a very moderate 
distance the variation of height is hardly 
discernible; at a great distance absolute- 
ly no guide. The lenses on the ground 
switches, the high switch-stands, the tail- 
lights of trains, the signals on front ends 
and on the semaphore-posts are all prac- 
tically alike to the man on the locomo- 
tive, and the idea that he will notice the 
variation in color of one of the million, 
more or less, is theory. He-does not run 
his flyer off at an open switch, because 
interlocking appliances do not permit it. 


Farmers’ Deposit National Bank, of 
Pittsburg, which will have ten high-speed 
passenger elevators and several small 
ones for freight and special service; the 
twenty-story office building being erect- 
ed. for the Corn Exchange Namonal 
Bank, of New York city, which will be 
equipped with nine high-speed passenger 
elevators, and the twenty-story office 
building now going up for Kuhn, Loeb 
& Co. at No. 54 William street, New 
York city. 


Gas-Engines for Central Station Work 


By A. E. BoARDMAN 


The advantages of gas-engines for 
central station electric works were ably 
presented by Mr. Charles H. Williams, of 
Madison, Wis., in a paper read by him at 
the recent Cincinnati meeting of the Na- 
tional Electric Light 
would be difficult to add to the force of 


Association. It 


his argument or to present statistics more 
convincing. The subject, however, is of 
very great importance, especially in the 
many cases where the gas and electric 
works have been consolidated under one 
corporate management; and to aid in 
keeping it before the engineers and direc- 
tors of these enterprises is the object of 
this paper. 

Mr. Williams states that in the Madi- 
son gas-engine plant 20.8 per cent of the 
heat units in the coal fed to the producer 
was utilized, which is about three times 
as much as was utilized in the use of 
steam-engines for the same work. He 
also cails attention to the extra economy 
which a gas-works is thus able to secure 
by reason of the reduced cost of the gas 
sold to its customer because of the larger 
quantity manufactured. This in the par- 
ticular case cited amounted to eight cents 
per 1,000 feet. This is a considerable 
part of the cost of gas in the holder, and 
should make a profound impression on 
the managers of joint enterprises. 

The gas-engine is particularly well 
adapted for the work required in genera- 
ting electricity. Its constant speed under 
varying loads makes it very desirable, 
while its quick and close regulation of 
gas. used for work demanded makes it 
very economical in its operation. The at- 
tendance is no more than is necessary for 
a steam-engine and requires no greater 
knowledge or skill. It is made in sizes to 


suit any unit of dynamo and at a price 
now which is not discouraging. 

When it is remembered that the gas- 
engine will develop one indicated horse 
power per hour with a fuel consumption 
of less than one and one-quarter pounds 
of coal fed into the producer, it is aston- 
ishing that so many plants, after consoli- 
dation, should continue the use of steam 
for generating electricity. 

It may be urged as an excuse for such 
a condition that generally the electric sta- 
tion at the time of the merger is fully 
equipped with steam-engines and boilers, 
and that the change would involve too 
ereat an expense. This is frequently the 
case, but, on the other hand, it is fre- 
quently thought best to move the electric 
plant to a point near the gas-works for 
economy in labor and convenience of su- 
‘nervision. Where that is done it would 
be true economy to sell the steam-engines 
and boilers and substitute gas-engines. 
Also, when the electric plant has to be 
“scrapped,” as happens every six or eight 
years, it would be wise to put in gas-en- 
eines with electrical units large enough 
to be economically operated even in large 
stations, so that they can be retained and 
merely increased in number as the busi- 
ness grows. 

The use of the gas-engine in central 
electric stations need not be confined to 
those where consolidation with the gas 
industry has been effected. The economy 
to be obtained in fuel and labor is just as 
great when the engine is operated with a 
good quality of producer gas. A gas-en- 
gine using “Mond” gas and coupled di- 
rect to a Siemens dynamo at Messrs. 
Brunner, Mond & Company’s works in 
England, during the year 1898, gave the 
following results: 
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“Mond” gas used per i. h. p.-hour, 


iN CUDIG REL eee ee ee eee 66.40 
Slack coal fed in producer per i. h. 

prin. pounds anew eee 1.03 
Thermal efficiency, calculated from 

(eh spin per Cem tage eee 25.40 
Averagsediiap oOmineryeate ye oO 


Producers can be obtained with a guar- 
anteed yield of 10,000 heat units per 
pound of coal, and gas-engines, suitable 
for use with producer-gas, guaranteed to 
give one indicated horse-power on one 
and one-quarter pounds of coal. The in- 
stallation of such a plant costs about the 
same as first-class steam-engines and 
boilers, while there is an entire saving of 
the costly smokestack necessary for 
steam-plants. The labor required in the 
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gas-engine plant is not more than 
seventy-five per cent of that required for 
steam, and the repairs cost much less. 
The gas production can be at any reason- 
able distance from the engines and dyna- 
mos without entailing loss from trans- 
mission of power; hence cheap locations 
can be utilized. | | 

When to the saving in fuel, by using 
gas-engines, is added the elimination of 
the smoke nuisance, and the ability to use 
at any place hard or soft coal, or slack, 
the advantages must appeal to the pro- 
gressive man; especially in view of the 
recent experiences in our large cities dur- 
ing the coal strike. 

Taking it ali in all, this is a subject de- 
serving the earnest consideration and 
study of both gas and electrical engineers. 


The Guanajuato Power Development 


A recent review of the situation in the 
Guanajuato, Mexico, mining district, by 
President Hine of the Guanajuato Power 
and Electric Company, shows that, after 
a careful study of the conditions prevail- 
ing there, a combination of the two fac- 
tors of cheap power and the cheap milling 
of Guanajuato ores (at a cost of $2.25 
gold per ton, with a recovery of from 
eighty to ninety per cent of the bullion 
content), the production of the next fifty 
years will be greater than it has been 
during the past three centuries, during 
which period the mines in the immediate 
vicinity of the city of Guanajuato alone 
have produced a total of over $2,000,- 
000,000. 

The financiers of the company argue 
that in view of the probability that the 
‘Colorado output of precious metals is at 
high-water mark, and that the maximum 
output of the South African gold fields is 
limited to about forty years, the Guan- 
ajuato district is one of the greatest 


Be- 
fore 1812 it produced about one-half the 


mining regions now known. 
gold and silver of the entire world, and 
if the production of these wonderful 
mines in the past three centuries is to be 
duplicated or even approached during 
the coming fifty years, Mexico will be- 
come the most important economic factor 
in the world. 


The company is capitalized at $3,000,- 
000, and the gentlemen mainly interested 
in it are: Henry Hine, formerly of the 
Stanley Electric Company; John Hayes 
Hammond, the well-known mining en- 
gineer ; C. C. Coffin, president of the Gen- 
eral Electric Company ; Leonard D. Cur- 
tis, an  attorney-at-law, of Colorado 
Springs; Irving W. Bonbright, banker, 
Colorado Springs; E. Rollins Morse & 
Brother; J. F. Bartlett, of Boston; Pres- 
ident Baker, of the Venture Corporation 
of London, and Darius O. Mills, New 
York. 
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EXPERT OPINION FROM A PUBLISHER 


FRANK H. Knox, 
Publisher 


The Power and Lighting Economist. 


rove nyo. 7, [tine 18) 1902: 


Editor, ELECTRICAL AGE: 

Dear Sir:—Your very kind letter is at 
hand and also the halftone cuts. Permit 
me to thank you. 

The Economist is a quarterly and has 
therefore room for only a portion of the 


matter offered, but we could not resist 
the desire to include this article (Power 
Transmission in California) even though 
all the composition was finished for the 
next issue and we must kill some to let 
this in. st 

You are certainly issuing a model mag- 
azine and we sincerely hope its merits will 
be recompensed to you in the patronage 
Very truly yours, 

FRANK H. Knox. 


we all seek. 


“A GREAT PERIODICAL” ON 


INTERNATIONAL POWER VEHICLE Co., 


757 Pacific Street. 
Stamford Conn., June 23, 1902. 
Editor, ELECTRICAL AGE: 

Allow me to congratulate you upon the 
June number of the ELectricaL Ace. I 
have read it with the greatest of pleasure. 
I tell you that it is a great periodical, and 
you just hold right on to it. Yours 
very truly, 


Weel sArcH, 


“PROPER LINES” 


New York, June 18th, 1902. 


Fditor, ELECTRICAL AGE: 

Dear Sir:—I beg to acknowledge re- 
ceipt of your favor of the 17th inst., and 
under separate cover a copy of the new 
ELECTRICAL AGE, a magazine devoted to 
electric, gas, steam and allied interests. 

You seem to have started out on the 
proper lines, and I wish you success. 

Yours truly, 
F, M. HAWKINS. 


“A VERY EXCELLENT PUBLICATION ”’ 


Otis ELEVATOR COMPANY, 
71 Broadway, New York. 


June 20th, 1902. 


Editor, ELECTRICAL AGE: 


Dear Sir :—I duly received the copy of 
the ELrecrricaL AGE referred to in your 


favor of 13th instant, and I think you 
have a very excellent publication in your 
Linley crac! 
Thanking you for calling our attention 
to your new line of work, I am 
Yours very truly, 


Norton FP, Otis: 
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Street railway companies, electric lighting companies and gas companies which desire the ir reports to appear in the 
Financial Bureau of the ELECTRICAL AGE are requested to forward the information so that it may reach us by the 


20th of each month. Monthly reports are requested showing gross receipts and when possible operating expenses. 


Com- 


panies are also requested to furnish the highest and lowest prices for which their stock has sold inthe market for the 


previous month. 


STREET RAILWAY STATEMENTS 


Metropolitan Street Railway Company 


Report for Quarter Ending March 31 


1902. 
Gross earnings from opera- 
HOD gee eee Nore Sigs ee $3,415,388.19 
Operating expenses (ex- 
Gludin@etaxes ieee eae 1,636,805.02 
Net earnings from opera- 
tion 


oi .8) ‘e086 "ce 16 6 Te) Ue be fw ie'Nen 6 ee" Ne <6 


15778,508- 17 


Income from other sources. 126,933.66 
CrOSSPinGpili Geen keener re T,905,516.83 
Interest on funded debt.. 263,750.00 


‘Daxes Oni property. aie 144,775.54 


Taxes on earnings and capi- 


tal *SLOchiaen es Ae ye 81,850.2 
@iheretacesmue eae eee 1,863.75 
Retitalsateen: .i5. mere 679,720.00 


OE ee $1,171,968.56 
733,548.27 


Total 
INCESINCOMem. sgh ene 
Net income for preceding 

quarters ton fiscalsyeare woos es es 


Operatine cost, per cet-eard 51.21 


IQol. Changes. 
$3,283,208.08 Inc. $132,180.11 
1,681,403.59 Dec! 244550843 
1,601,804.49 Ince BRrOOw 04 
203,076.46 Deca 70742 
1,805,480.95 Inc.22570G;03 5.05 
263,750.00 No change 
124,740.75 Inc. 20,028.79 
74,718.98 Ine 7,140.29 
1,635.06 Ine 228.69 
664,116.66 inc 15,693.34 
$1,128,967.45 Inc. +$53,00011 
676,513.50 Inc. S70 Fee 
1,872,199.08 Inc; _ 158,936.17 
47.91 Dec 3.30 


Metropolitan Street Railway Company 


Genétal Balance Sheenaiwarchesr. 


ASSETS. 
Cost of road and equip- 
THEN ee tng Ss re $43,437,494.01 
Stocks and bonds of other 
COMPpanies aa few Cioran 
New construction on lines 
owned to be distributed. 


22,501,541.76 


7,144,405.23 


LIABILITIES. 
Capital stock, common. ..$51,995,200.00: 


SCD olltstanditir asaneee 4,800.09 
Pinded<debt au... 21,750,000.00: 
BillS payables) peas Q,250,000.00. 
Interest on funded debt 


accrued 


137,524.99 


* 6 6 ¢ © 6 © Coe @ ‘oe © @ 
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Supplies tand.:...... 78,633.28 
Improvements, additions 
and betterments charged 
ipetced, LINES. Le cn 


15,687,633.31 


PeRRTROT IAN tot. oe ees 5,221,393.90 
Re ereCeIVADIG® oo... sins. 260,409.29 
Bee StUINICUT Css 5 y.ce. <u. 19,937.64 

$94,417,448.42 


iS 
19Ol. Changes. 
Remais AceLued =. shee. 324,301.64 
Diva en de: Um eal dar, am pt 909,916.00 
Coupons due, not present- 
CORR Niuean ne meek eens, 398,539.15 


Bond proceeds to Cr. of 
Met. St) Ry lessee 3d 


Poach unGonsts cost, . 4. 200,055.77 


Brooklyn Rapid Transit System (All Companies) 


Comparative Statement of Operations for Month of April, 1902 


1902. 
*Miles operated (single 
TR oh ee 480.3 
BeOS RL CCOI ES 2 ayyet ceca? $1,041,706.38 
Expenses, including taxes. 705,010.86 
ENotat CCel DiGi. 2.) 8040-6 $330,695.52 


For ten Months Ending April 30. 


*Miles operated (single 
EAC Pee ee ce 3 ncn lo 480.3 
ross recerpts. oc. «ot $10,468,072.25 
Expenses, including taxes. 7,489,909.89 
Detureceipis... . so yak: + $2,978, 162.36 


Profit and loss (surplus). 5,342,450.87 
$94,417,448.42 

and 1901 

1gOl. Changes. 
488.9 ace .40 
$989,993.54 Inc $54,712.84 
658,282.07 Inc 40,728 79 
$331,711.47 Inc. $4,984.05 
488.9 inc AO 
" $9,844,597.91 Inc. $623 474.34 
6,522,732.80 Inca 067,.177°09 
G3 321 SO5.0h Dee 343: 702.75, 


Third Avenue Railroad 
General balance sheet March 31. 


ASSETS. 
Cost of road and equipment.$24,957,767 


mrocksrand bonds. .).....<. 10,455,290 
New construction (to be dis- 

PENNER CAMEO noche eet os 5,408,599 
SMOOiesKOn ead. ecg. hs 80,242 
Due by com’s and individuals 9,517,059 
ere eC Us Alla es. aoe ce eee SATO 
Met. R. R. Co. construction 

TRACI ATET AE = eet ti eos he eee 4,304,656 
BereOsidainsiitanceuny...ei. 8. 3,308 
~ AYER GT ote) S10 (on Bere a 280,147 
Profit and loss (deficiency)... 1,234,545 


$56,649,519 


LIABILITIES: 


CApitAl iStock se..enet eee oe $15,995,800 


HRundedcdept= a. tee 40,000,009 
Interest on funded debt ac- 

CYUCUM er er re Aiea. ae 412,509 
Due construction account.... 96,034 
Duevcrmsuppiiesr: ie =e 26,873 
Open saccoun tomes retary ere 118,312 

$56,649,519 
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Third Avenue R. R. 
For the quarter ending March 31: 
1902. Igol. 
Deéiciencty ert tnt. eee ee eters $265,697 $218,116 
Previous quarter fiscal year. 
1902. I9QOlI. 
Deficiency 2 Ue ac eee ie cr assert ee S218/033) ec S20in 7k 
42d St., Manhattan and St. Nicholas Ave. R. R. 
For the quarter ending March 31: 
4 1902. 1Qo!. 
Net income sue ..52 1 eee ere $49,803 54,015 
BrooKlyn Rapid Transit 
April report: 
1902. IQol. 
GrOSSEreceipts 4 .e).2 eee $1,041,707 $989,994 
Netireteipts ecole. qe an ee eae ee 330,696 22 1g7 ke 
July 1 to April 30: 7 
Grossareceipts <9.4. sa) 4c pee eee 10,468,072 9,844,598 
Netsrecelpts: 4.2.08 ri ae eee 2,978,162 3,321,865 
Detroit United Railway 
April report: 
1902. 1QOI. 
GOSS TeCet Biss / = 7 eee area eee $282,742 $234,420 
From January 1: 
GTOSSeLeCEIPtS™.... oc ee $1,292,278 $1,104,779 
May report: 
1902. IQOl. 
GrOSS TeCeIptS ann cusanee Caen eee $290,280 $241,478 
Net receipts: gaan. ee 128,944 103,174 
From January 1: 
GTOSS (TeCeiptGi sn. cc ee eee 15200; 010 <4) 111,037 
Wetrrecetptszana ts can. cee ee eee 552,100 475,903 
St. Louis Transit Company 
» May report: 
1902. IQOI. 
Gross receipts: fee fs eee $567,614 $508,420 
Prom Januarysl ws tee eee eee 2,447,474 2,276,096 


Changes. 
Inc. $47,581 
Changes. 
Dec. $43,538 
Changes. 
Decte aaa 
Changes. 
Ince wa S5 ies 
Inc. 4,984 
Inc. 623,474 
Dec. 343,703 
Changes. 
Inc. $48,322 
Inc. Agi 7.406 
Changes. 
lives $48,802 » 
Inc. 25,770 
Ine. 187,989 
Tne 76,203 
Changes. 
Inc. $59,194 
Ing. i oie ys 
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United Traction Company, Albany, N, Y, 
May report: 
1902. IQOT. Changes. 
PASSE CECID(Se soil et ny eke. Foo Oo, 500 4 vs $130,935 D73;1 52) Itc. , $57,783 
Northern Ohio Traction Company 
May report: 
1902. TQOl. Changes. 
per Gel isae. or tile. seersey eins) ad ee $60,747 DAS jGOSeaLIC we pro 242 
Nee SESS ELS eae rh A 26,836 20,204 Inc. $6,632 
From January 1: 
| FUOGES 4d Stell CES ace Av ea ee 250, 300mm 210,770" le, 40,530 
Bee ereCCIpigg Nth Were Nw 8!. sala caus ste 5% 102,534 75, AA2 = ne, 24,092 
Cleveland Electric Railway 
May report: 
1902. IQOI. Changes. 
JOURS TRC THIS Sh Gey ee eee $217,563 $187,049 Inc. -$30,514 
Harrisburg Traction Company 
May report: 
1902. 1gOl. Changes. 
SRO INS eR Sev eee ae $46,156 $32,298 Inc. $13,858 
GRC CCID US Erte k er, iam y wos ys 2A AACE EERT LOA Gte lites 12,600 
From January 1: 

Be eeCCe IS, Ne ee. sos yk Ae 130,886 Inc. 34,508 
BeRGGC Gta 7. part ict che «ys aes « 71023 48,265 Inc. 23,358 
Binghamton Railroad 

May report: 

7 1902. TQOT. Changes. 
CCCI Dis et Oe a eee, SEZ. 103 $15,678 Inc. $1,515 
American Railways Company 

May report: | . 
1902. 19Qol. Changes. 
“REISS OSCR] Claes pee Sgr ee D7 aCe ee we 24205 


$97,701 


Metropolitan Street Railroad Com: 
pany’s Report. 

The report of the Metropolitan Street 
Railway Company for the quarter ending 
March 31, which was filed at Albany 
early in June and the reports for the same 
period of the subsidiary companies form- 
ing the system contain some interesting 
and suggestive figures. As will be seen 


by reference to the tables printed else- 
where, the figures, as a whole, show a de- 
crease in operating expenses of $44,- 
598.57, although the earnings increased 
$132,180.11 over the like quarter of the 
preceding year, while the net income 
erew more than $57,000 to $733,548.27 
in spite of the fact that the tax charge 
was increased more than $27,000 and 
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rentals $15,603.34. The result, stated in 
another way, was that the cost of opera- 
tion was reduced from 51.21 per cent of 
the earnings to 47.91 per cent, or when 
all payments are included for taxes, from 
57 2/7 per, cent (07254; 50. peicent. 

It is evident from the reports of the 
subsidiary companies that these gratify- 
ing results have not been contributed to 
by the portion of the system still oper- 
ated by horse-power. These show actual 
losses of business. The Dry Dock, East 
3roadway and Battery lines report shows 
a falling off of income for the quarter as 
compared with the same period in 1901, 
from $133,385.80 to $133,016.09, and an 
increase of operating expenses from 
SIGL,C13 70 to $123,202.40, he cost of 
operation rose to 92.76 per cent as against 
75:73 per cent ior the same. tines last 
year. The Fulton street line showed like 
results. 
791.35 to $8,004.75, and the operating 
expenses rose from $7,379.66 to $8,- 
029.70, or from 83.92 per cent to 100.3 
per cent of earnings. The Central Cross- 
Town line’s figures and those of the 


Its income fell off from $8,- 
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Twenty-eighth and Twenty-ninth Street 
Cross-Town lines each show losses in 
gross income, but reductions of greater 
moment on the expense side of the ac- 
counts. 

The Central Cross-Town line’s in- 
come dropped from $132,850.85 for the 
like quarter in 1901 to $116,149.26 for 
1902. Operating charges fell from $103,- 
983.08 to $86,223.75. 

The earnings of the Twenty-eighth 
and Twenty-ninth street lines were $41,- 
065.20 for the quarter of 1902 against 
$42,149.20 for 1901. The operating ex- 
penses fell to $26.693.42 from $35,868.23. 

The Thirty-fourth Street Cross-Town 
line seems to be doing better than before. 
This line is operated with storage battery 
cars. Its report shows an tncome from 
operation for the first three months of 
1902 of $103,357.60 against $92,420.05 
for the same time in 1901, with a decrease 
in operating expenses from $68,607.09 to 
$67,699.37. The percentage of cost of 
operation to earnings fell from 74.21 to 


65:51. 


Franchise Bureau 


The EvecrricaL AGE intends to collect for reference purposes copies of every franchise issued by the various states 
to electric lighting, street railway and gas companies, and particularly those granted by special acts of legislation. All 
pea who can do so are requested to send copies of such franchises to the ‘*Franchise Bureau, ELecrricat Ack.” 


opies not returnable. 


Advertisements under this head, 75 cents per line. 


Kentucky 
Parties controlling charter and right- 
of-way 30 miles in Western Kentucky 
would like to correspond with financiers 
who would be interested. Apply to 
Franchise Bureau, ELECTRICAL AGE. 
Maryland 
Parties controlling franchise for laying 


pipe lines in any part of the state of 
Maryland would like to communicate 


with parties whom this franchise would 
interest. For further particulars address 


the Franchise Bureau of the ELECTRICAL 
AGE, where copy of same is on file. 
Mexico 
Parties having option of control on 
several street railways in important city 
in Mexico would like to correspond 
with bankers’ interests in Mexican en- 
terprises. Address Franchise Bureau, 
HEECTRICAY, AGE: 
Ohio 
Parties interested in a 72-mile system 
in operation since 1898 seek additional 


FRANCHISE BUREAU 


capital. Address Franchise 


ELECTRICAL AGE. 


Bureau, 


Pennsylvania 

Wanted, to purchase the control, or all 
the interest in a trolley line franchise that 
has rights of condemnation, for inter- 
urban work in the northwestern part of 
the state of Pennsylvania. Would pre- 
fer to purchase small operating road with 
such franchise. Address Franchise Bu- 
reau, ELECTRICAL AGE. 

Parties having favorable charter and 
rights of way secured for a railroad in 
Central Pennsylvania, and having  se- 
cured purchaser for one-half of the 
bonds, wish parties to joint them, taking 
the balance. For further particulars ad- 
dress Franchise Bureau, ELEcTRICAL AGE. 

Tennessee 


Valuable charter and majority of right 


& 


Tg7 


of way secured, with valuable water- 
power property. Owners desire finan- 
cial aid. Address Franchise Bureau, 
ISLECTRIGAIN AGE, 
Texas 

GAS AND OtL. — Parties controlling 
franchises for supply of gas and oil at 
Beaumont, Texas, the great manufactur- 
ing city of th2 south, would like to inter- 
est parties financially. For further in- 
formation apply to Franchise Bureau, 
ELECTRICAL AGE, 

Virginia 

Parties controlling Potomac Western 
Railroad charter, granted by the legisla- 
ture of Virginia, giving broad railroad 
rights, both electrical and steam, seek 
financial assistance. Copy of charter can 
be seen at the office of the ELECTRICAL 
AGE, Franchise Bureau. 


Financial Notes 


Thirty and seven-tenths per cent of the 
gas plants of the United States are oper- 
ated in conjunction with electric plants. 


The General Electric Company has de- 
clared a stock dividend of sixty-six and 
two-thirds per cent payable July 1, in ac- 
cordance with the plan announced in 
May, when the stockholders voted to in- 
crease the capital stock from $25,242,000 
to $45,000,000. This dividend represents 
the forty per cent taken away from the 
stockholders in 1898, when the stock was 
reduced by that amount. 


Predictions are made of lower prices 
for copper, based on the fact that the May 
production in this country was the larg- 
est for any month on record. John Stan- 
ton of New York, who announced the 
May figures of 25,763 tons, does not think 
prices are on the down grade, however, 
at least not permanently, and he points 
to the heavy export movement in the 


"metal this year to prove that there-is a 


world-wide demand for it. The May ex- 
ports were 16,283 tons against 10,062 tons 
the previous May, when prices were arti- 
ficially high, and 13,997 in May, 1900. 
He thinks the production for June will 
not be so large as it was for May. He 
said on June 23: “I have advices from 
various foreign countries which prove 
that more copper is being manufactured 
to-day than is being mined. Of course 
the labor troubles in this country compli- 
cate the situation, for a general coal strike 
involving the shutting down of manufac- 
turing plants everywhere, would work in- 
tolerable injury to our business as well as 
to others. 
normal condition within a month or two, 


But if business resumes its 


I do not see how copper can continue as 
cheap as it now is.” 


President Wetmore of the North Ameri- 
ican Company, says in his report for the 
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year ending May 31: “It is expected that 
in respect to the greater part of the stocks 
owned by the company, a dividend-pay- 
ing basis will be attained during the pres- 
ent fiscal year. In that event the current 
income from investments, loans and cash 
balances is expected to be sufficient to es- 
tablish and maintain dividends upon the 
stock of the company, irrespective of 
other profits.’ In conclusion after re- 
hearsing the acquisitions of electric prop- 
erties the past year, he says: ‘The com- 
pany is in possession of cash and quick 
resources that enable it to avail of the op- 
portunities now offering in the electrical 
field, which have never seemed more 
abundant or of greater promise than at 
present.” ; 


The Florida Railroad Commission, in 
its annual report for the yearended March 
I, 1902, shows the total main track mile- 
age of the nineteen railrods of the state 
to be 3,070 miles. Total passenger earn- 
ings for twelve months ended June 30, 
IQOI, were $3,203,377; freight earnings 
$5,595,339; miscellaneous sources $380,- 
418; total gross earnings $9,179,134, an 
increase over the previous year of $2,- 
015,466, or 28.13 per cent.. Total operat- 
ing expenses were $6,915,296, an increase 
of $1,668,225 or 31.79 per cent. .Tons of 
freight hauled amounted to 4,864,848 and 
tons carried one mile 457,680,762. 


J. K. O. Sherwood, president of the 
Kings County Gas and IHluminating Com- 
pany, is authority for the statement that 
Anthony N. Brady and Hugh J. Grant 
have purchased a large amount of the 
stock of that company. 


The United Gas Improvement Com- 
pany of Philadelphia, through its Rhode 
Island company, is succeeding inits efforts 
for the consolidation of the big light and 
power corporations in Providence. This 
is the Whitney-Widener concern which 
owns scores of plants’ in various cities 
‘throughout the country. The United 
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Traction and Electric Company and the 
Pawtucket Gas Company were acquired 
recently and it is now announced that the 
Providence Gas Company has passed 
over to the new control. The only cor- 
poration of importance in that city not yet 
formally taken in is the Narragansett 
Electric Lighting Company belonging to 
Messrs. Pierce and Perry and their as- 
sociates, and it is reported that this will 
go the way of the others as soon as a 
meeting can be arranged to pass on the 
question. 


The Cosmopolitan Power Company, of 
Jersey City, N. J., has reduced its capital 
stock from $40,000,000 to $2,500,000. 

The shareholders of the Oakland (Cat. } 
Transit Consolidated road have author- 
ized the issuance of a new mortgage for 
$6,500,000, of whicii $3,500,000 is to be 
used for the retirement of a like amount 
of the outstanding bonds and the re- 
mainder for improvements. 


The $11,000,000 four per cent one hun- 
dred-year refunding gold mortgagebonds 
of the Metropolitan Street Railway, for 
which subscriptions were received at 
ninety-seven and one-half by Kuhn, Loeb 
& Co. on June 25, is a part of the $65.- 
000,000 recently authorized, of which 
$54,000,000 is reserved to retire $48, 196,- 
000 outstanding bonds of the Metropoli- 
tan and its subsidiary companies. Presi- 
dent Vreeland says the refunding mort- 
gage by which this issue is secured“ts the 
only mortgage of the Metropolitan Street 
Railway Company covering all its lines 
and leases. 

Farson, Leach & Co., in the interests of 
a syndicate which recently purchased con- 
trol of the Evansville (Ind.) Gas and 
Electric Light Company, have paid off 
the $225,000 five per cent mortgage on 
the property and made a new first refund- 
ing mortgage securing $1,250,000 five 
per cent, thirty-year gold bonds, of which 
$950,000 have been issued. 


Stock Market Reports 


Bid. Asked. 


Street Railway Stocks News Orieans. City (Com, a. ode acres eines ue 33 34 
Bid. Asked. News Orleanse City: pret. wena. eee 110 112 
PMDAUVvE Noe Ye me UlNiteds al tacemenie.conties wie 106% 107% News Orleanse Cityatreaecpisses: op ets ee see 110 112 
Pleo neny mb tacy COSmCE Its.) wriecedaaeece.s 50% 53 Nan ther em CN Vie) cemterenas eri aeds Gere 200 210 
Tmt y cemme(e Onn CET LAS in cisetonis sce oustaus cide, ace 45% 46 INOFIOUR (Vase Yi eee! LAR Ate es an. coanaenes & 13 14 
Balumore: Wnited Ry. & Elec. J. ccacces co 16 164 Northam ptommC\lacsy an Stsmel viseeipen mia 190 205 
ieMicareceyal ghee (CAE). Ie ls (oles os ae adempone Gi 72 INorthe @hicacomotem lt vaeeeerete remaster 190 192 
Bleeckere Ste wcoh ants (CN. Yi.) e a savicseecccns 34 Yi North Ohio Drace CA Kron) compre sce 32 33 
(BONO: Jblee aonattietone Ocean 165 166 NortheOhios tract) (Akrom) epréetence see — 84 
Broadway, oc wth eAven (UN. Yo)cccspnceess oc 249 252 North westerneblas(Ghi): vot itty. eee eee 38 39 
ES RO ORLY TN ee Coal Gaderer eel aye rion ss aer eis vsienaieiorers nun a0" dhe 2AS 252 Northwestern Es (Ghi.)) prefs... ee). oe 85 — 
BEooklyneshapidel Transit. es ocic's ye sisi. sce on 67% 68 Philadelphiawel cacweaccm eter cee aentas cee 97 98 
CGatonia te cables(oane is). see toes. 6: 170 — PhitadelphiagGity ser... oot hore es oe eet 208 215 
GentraleGrosstown «(Ne Y.)5. 262 ¢.c eet eas o 265 275 Pitts burger cimo ttre lina Caeter. ate eet: 49 50 
Centralmbanke Noa le kiver” CN. Y)isc >... 208 220 PittsouromUinited —lnac.ecomisssea teenies 14 16 
OH CAe Om Cibyan ine icret errr sre ais cnet Geiss o.eis ors 207 210 PittsbureeUnitedsskracs pret aces aaa ee 50 52 
CGincarom moter trace COM acs ae.c eee oc «ce 18% 19 Brovidencemoenionel racemes tee ee ete iti 120 
CincacomuUimione Dsacee pret a... eter. «++ tele o ae 56 Reading (bas) a Gityellass sane eee 1614 
Christopher and =lenth Sts. (No Y.)-...-.4- 185 195 Readinpan Pa. mw isha cuyactare terete tern ree = 32 
Oral, INS We Ty Ue ee Ai eyed Corb enlmon nero 108 110 RidgemAve=bassm¢ bP hilas) nauseam ties eee 307 — 
GICIMMaA RO UR Verve nc Adee Ate atin ek = 143 145 Rochesteraivyim Com Maeeeta aetna ee 64 67 
estazensmmlass (CP Nilas) sssaacep be somes SS aeu 355 — Rochestene Rv prefica ce eee eRe eee 100 101 
iti zensmme CAC GCE ALESS)ic pom stowinnies oe/e.2 50s is 69 70 Ste lLouise Lransits Compns-trca ere ee 31 a2 
Glevelanda City Rig tect cietc ale ate slots w cteteleie += 105 109 ot. Louis United eRys, coiia,.em. a. ieet. es oe — —~ 
SPR ETATAG SELLEC. SEC Wi. tian Ualeisleein aisle hele Fania eo old &2 83 Sth Louis’ United (Ryss pret sve. eae es 83 84 
Clevelandse Elyria 2G —WeESt. 6 oo ote oir de B01 0's 70 80 St Louissecpoubutban coe umemetar eee. foes _ 90 
(CUBGGIRWAGE (Se BOR IG ip hin aint Onrweite mein aoe a arEe 31 33 Savannah lees coma subsea eee 30 32 
Cleveland, Painesville & East.............. Bs 50 Savannahy, Plecwapretan nko eats eaters go 93 
ColumbusmCOs)e Stuelky. MCOM seu n. scl. oe cli 50 53 Second Aver CNsm Yeu rn veera ere eran rere 217 221 
Colampus .(O.)" St.. Ry. pref. .«a.cexesdeees 105 107 Second and) Third Sts.” CRhila.) ae oee. oe 305 308 
Concy, island & Brooklyn. .; <vdaewn bees Se 350 400 Sixtha Aves ~ CONa Yi) o0Seina-inse endear nets 170 = 180 
Console race CNewarke Nie) .)iaustvestsrcteavere oro. 68 70 Souths Sides (Chic) iacacay--eeeeeeeas ae 113 1S 
CO TEECCa Se a Sache ip ne iene 2.8 Fe, See 1s2 160 So. Ohio ul tacit Cine) cg code on Se asereaes 66 68 
Consolidatediearacs) (Pitts). COM nee acest 23 — Springhelda(\Viassa mot Rae erieae ceminees ce 215 220) 
Consolidated Trac. (Pitts.), pref........... 63 — Syracuse (N. Y.) Rapid Transit com...... 25 =< 
DavtomecO, k City” RY. com) .<5 esas Osea t: 16844 — Syracuse (N. Y.) Rapid Transit pref...... - 68 
Daytone(@:) Citya ky prelseranks se asians 0's « iy — w? Third Aves (GNiaiN sorcerers cherie tet tren == 130 
Dern (Cte  TMeiinine oe cues coeeone aoa oeee 94 — 13th. ce sisth | Stse. CP hile Jinn acs.~ a8 semis ders 306 —— 
Metron MU pited: RY... insadhasbieec ces ve tes. 73 74 Toledon (O.) Om ys. rate Mie Hs cen antec eens s 21 27 
Dirge. Dock wi. B. -&) Bate CNS Ages. 120 130 Aigenaciashaal re. (ONE Wes coc omocantosdaene 408 415 
East St. Louis Suburban.......,..----seee: 54 57 lUimionsyEracws. (ehala’) ecommerce 42 43 
Haste St, Louis» Suburban isubs..-...<0<. 00. liz. 116 Wash. Water Power Co. (Spokane)........ 100-110 
Pei A Ven CNS Ne hen ero aks eek 400 410 Was hha Yaw Geet Ole Cher. were aeepe einai ors etre stale 15 16 
Fair Haven & Westville (N. Haven)...... 47 49 WashingtoneRyanw lec on pt elem tector 40 42 
Fairmont Park & Haddington (Phila.)..... 73 75 Washington Ry. & Elec. 4s 28-29............ 81 83 
Batrmottebarkece Oranss: (rdnitla.)ivas sy. sere — — Vrest= Chicago tot Ry tewemeiae «corer « 96 97 
Frankford & S. W. Pass. (Phila.)......... 445 460 Wrest QEnd MCBitts 7.5 eiertrecieeves-: oe sucka ever 34 35 
“od and Grand St. Ferry (CN. Y.)%....5-6-.: 410 425 Wiest irda CB Oss) COmlemerearetattle Mieiiieisiel fe 96 — 
ements aticsot. Nichs Aves (ND VY )ivak sass 70 75 West End (Bos.) pref....,............. eee TTS oe 
Germantown Pass. (Phila.) .............55- 146 150 West Philadel phiatirrjoecceeceriene oeige wan eriens 252 os 
peek Coste St) (Phila. nwersaustow cet. 155 = Wresterna Ohio Gaima) raceme se tclet 18 20 
cir thord sous. Ryia. serteisine.s oils eects crete law eitioerenate 185 205 Electric Company 'Stocks 
NiraciicrmapOlicmrot. wk \eqereta st ert acess srenars) <a — 64 ‘Alleghenp(Pa,) aliehtingeu Cos. studies. * = 
International Ry. (Buf.) subs..........-.-. 2 tae Boston Plectric-sLigit (oce-t ss ices theaters Lia seed 
International Ry. (Buf.) pref.............. 60 64 Buffalo General Electric... 5.ccccccsstveceens 100 +=: 102 
i Dpnben Sie.. GE er ( Clathor ioe honor ce aie cen eee ee 124 13 RuPalersn a caragualoae ee ad eae: ee By) 
iLyayerenanlle ACOs go alte COON lona AG uted de ooaaer 124 125 Central: Lights a Powou(can: i ieseun aa ie ee 
PYAAR AAT UT IRN EG Ween ee can deep ronaerat are lee cnters eralenc! Nor sas 132 133 Chicagd disor Gestalt ec cce. 175 180 
Market St. (San F.)......seeeeeeee eee ee ees foes EOR Columbus’ Edison? Cos cots i cc0c.edehe vs 37 40 
Mass. Elec. Co. (Boston) com..........-- 44 45 Gohimbuss idison. Go.cDrel tie accent ¢ +s ease 107. +=: 109 
Mass. Elec. Co. (Boston) pref..........--. 97 98 Bdison. Clecs Ile Ce ostomy s/c es clic naa 5 etic 276 ~=—-280 
Wetropolitatie SECURITIES sarap es trees een: 112 114 Elec et Ce ecrteae See ei ac eek. A) ee 
Metro. St. Ry. (N. Y.).--- sees essen eee eee 148 150 Generals Blectricikage 5. sachsen codie kad 310 =. 322 
Metro. West Side El. (Chic.) com......... 37 39 lglesdnxeyaal IBtxes Ieaake oacnsaacegoonbaonGoD cob 198 = 
Metro. West Side El. (Chicago) pref...... go gt ~Kangst Cos) Rleei Mist) sScg POW GT nie i onc sce vans 195 200 
Wassaw telee,= (Brooklyn), prefe...22.5 2.00. 83 85 Mondons(Gans ike lectricp@on. « amcirsd tte rels _ — 


PMieweOnleaiise Get Carrollton: ceeceisis ss s+ 36 go 93 owellsilecy plats hteme aaa sssisloielets wise eos eos 106 _- 
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Bid. Asked. 
MinneapolisnGenw ts] ecycom!....eeere erate 73 ae, 
Minneapolis GenseElec, prefs... sneer 1104 — 
Narragansett sCProve) a. el cate vere 102 — 
ING LY¥ece Ol) Hlececomeree meen scien. eee 40 -- 
INSCY Se ece Os Mlecwcpretsn ehi ce eee or Dy) 70 
INiagarae Balls Powelece. st aio eee ea §5 95 
Read Klee Protec? nccctaswta este eo ona te 125 — 
Salemisk BleC een tic acts hanloctateitec cc tetas caren 140 150 
Syracuse coli tina were eee ae ei 5 18 
United Elec. Lt. & Power (Balt.) pref..... AI 2 
United Elec sofPN slits Geen swore 14 15 
Wrestinshouse Hlec. commun a-nhceeetete 213 
Westinghouse Hlecs preiaa see score ier 219 220 

Gas Company Stocks 

‘Am, loieht Ga dnacs conaene. <tr ne eterna 37 39 
Ani ac hte Sol ra cipher amen iceman. Mere 92 93 
Baltimore. Consolidated a. sine cea et eeeee 67 68 
Baye Staten CB OStOn) Leeda eet eee ee 2 2% 
BrooklynaUniore Gases. eae ee eee 235 239 
BufialogGitya Gas...teea ae eee eee 14 15 
Cincinnati Gasecc lech een eee eee 103 104 
Columbus: Gas, lates can leat | conineeeee eae eZ 93 
ColumbussGaswict ce heater elias 107 109 
ConsoucatedeGase( N= Js)peeeee eee RC eee ere 15 17 
Denver’ Gas*Qs lect see eee err 13% — 
DetroipeGity): Gasiec scien eae eee — 73 
Bjizaibethe Gase lhe titan nists erat ae 175 — 
Ise ee WERbiGleere (Ceo scone unouaeoons socunve 27 23 
flartiord ms Gasw (aoe a aera en ee 50 _- 
HiudsonmGounty., Gases eer ar ee eres 30 32 
Endianapolist@Gasteranatecee ee eee ns 85 
ackson#e@Mich>) eGascameceiat erate ceenee 74 Wy) 
Kansasi gCitya Gasn deri meer eee 15 2s 
WacledeaGase com seems as tee ee ee 88 go 
IacledesGas? pret. te sco paeree el aera: 105 110 
Lowuisvilles Gass lio hier cate eee 117 118 
Meatiual2Gas(G@inie Yo) cee soe tee ee eee — — 
Vanici pala Ga sie @Allbatiy)) eran ere tree aaa 300 305 
News Bedtord) Gast Ge discon meee eee 130 _ 
News Enger (Gas G2r Coke wana ie ae ee 4 4% 
New sbiavens Gass lug hter een teeters 75 — 
NewaOrleans: Gas Jeic i tae te eeeneer 121% 123 
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Bid. Asked. 
New Orieans Gas Iight tr certs: ereeem I215g 123 
Newark Consolidated (Gas ermen eerie 65 66 
Oakland Gas” &, bi glat eu eee eae ees 62 64 
©; & Ind. Cons, sNathncc ol see pete net 18 26 
Paterson. & -PassSaics.. ... von: Seen 26 30 
People’s Gas (Chi.)..... a un 3, eas eee 102-103 
Pittsburg) Consolidated: Gas ).7-ee ee eee 44 45 
Providence Gas cs sivas oct-rante hence eee 100 — 
Rochester’ Gas. Se Bec, \compecee- eee 107 110 
Rochester Gas ca Blecs pets. eee ee 106 110 
Salem) «(Miass:)) Gas ote ht.s aes eee 140 160 
SanjPrancisco Gas & Dlechns- eens sees 44 46 
Savannah ‘Gasmibigh ts: ne ene 22 23 
SYLraCuse, GaSe scleisicins ssc» selec cia eRe eae ieee rie 18 
Troy Gas. ai doen. 5 cence ge eee eee eee 160 — 
United Gas*& Blecs CN; J.) condenser nee 37 38 
United Gas 7& Elec: GN) pretense 87 88 
Washington -CD; °C.) Gasznc. 10. nee 68 69 
Telegraph and Telephone Stocks 
Am: Dist! elegraphiiss 2 sacs. cee eee 38 40 
Am, Telephone & Telegraph...2.-.-.--.ee 180 185 
Bell) felephones (Buttalo) 2... 1a ene 108 110 
Central Sa, SomAniiiecdaons test Ree eee 100 104 
Ches; é&@ Poto. Delephone) 7s eee 65 67 
Cnicagor wlelephoney Cog. .-e ee eee 170 175 

Cumberland Telephone & Telegraph....... — 129% 
Commercial Cable) cce..-oeh eee ee eee 165 _ 
Com... Union Mel. CNG. Yi2)ie sac ene 115 — 
Empire & Bay State eliee. 0) .. sae ae eee 78 84 
Frankliny oc acdeciccccosies cee tee oe oe eee 47 55 
Gold and ‘Stock. ..2)...: oon dns ee nana eee 120 123 
Hudson River Lelephones-seee oes eee 106 10g 

Mexican *lelephone > jy.4.:cci eres 24 23% 
New England Telephones... osc eee eee 147 148 
No: Western ‘Telegraph. .:.2--=«s-con eee 122 126 
N. -Y. &&N.. J. Celephone./.a15. 42. 175 178 
Pacific™&s Atlantic. oy. . tes ene ere eee 80 85 
Providence (GR. 1.). Delephone:. s2eee eee 109 _ 
southern :S& CA tlanticicrite stone cee eee 100 103 
Tel:, Tell & Cable of Amy)... 2..-seeee pees 7 8 
West: Tel. & <Tely prefist --s.-cee eee 101 102 
Western: Unions ancic.ine adscie te oa eee 90 gI 


Independent interests in Ohio have se- 
cured an option on $1,200,000 of the $2,- 
020,000 common stock of the U. S. Tele- 


phone Company, which was one of the 


Everett-Moore properties. The plan calls 
for the sale of $200,000 six per cent cumu- 


lative preferred stock and an increase 


in the outstanding first mortgage fives 
from $1,865,000 to $1,900,000 by sale at 


eighty-five. 


Subscribers to one share of 


the preferred at par will receive also six 


shares of the common at twenty-five. 


The city of Norwich, Conn.,isnegotiat- 
ing for the purchase of the Norwich Gas 


and Electric Company. 


Notes 


The Aurora (Ill.) Gas Light Company 
has changed its name to the Fox River 
Light, Heat and Power Company and has 
added to its powers those of furnishing 
gas to other municipalities and operating 
electric lighting and power machinery. 
It is about to take over the property and 
franchises of the Aurora Electric Light 


and Power Company. 


The United Gas and Electric Company, 
of San Jose, Cal., has acquired control of 
the Pacific Power Company’s plant in 
San Francisco, which it will use for its 
own and the Standard. Electric Com- 


pany’s benefit. 


It's Morgan's 


ADDITIONS MADE wITH APOLOGIES TO THE AUTHOR 


I came to a mill by the riverside, 

A half a mile long and nearly as wide, 

With a forest of stacks and an army of 
men 

Toiling at furnace and shovel and pen. 

“What a most magnificent plant!” I 
cried ; 

And aman with a smudge on his face re- 
phed: 

“It’s Morgan’s!” 


I entered a train and rode all day 
On a regal coach and right of way 
Which reached out its arms all over the 
land 
In a system too large to understand ; 
“A splendid property this,” I cried; 
And a man with a plate on his hat re- 
plied: 
“It’s Morgan’s!” 


‘I sailed on a great ship trim and true 
From pennon to keel, and cabin to crew; 
And the ship was one of the monster 
fleet— 
A first-class navy could scarcely compete ; 
eWVhat a beatitiful craftshe 1s,’ I cried; 
And a man with akimbo legs replied: 
“It’s Morgan’s!” 


I watched men making electric light, 
In a plant that hustled both day and 
night, 

‘To light a city and send away 
More power to turn all night to day; 
And as I thoughtfully weighed the thing 
I heard a greasy old oiler sing: 

“It’s Morgan’s!” 


I found a cold-storage plant that .cut 

More ice than grows in Connecticut ; 

’Twas high and wide and neat as a pin, 

And the soul of the winter breathed soft 
therein ; 


I saw, and wondered aloud who owned 
This modern plant, when the ice-man 
groaned: 
“Tt’s Morgan’s!” 


I asked my broker if he could sell 
To me for cash—and a share as well— 
The finest gas-works that ever smoked. 
The fellow fainted and nearly choked; 
He mopped his face with his handker- 
chief 
Arid MeSaid ee Ler Catt 
sniff—— 
“Tt’s Morgan’s!” 


with a doleful 


I dwelt in a nation filled with pride, 
Her people were many, her lands were 
wide, 
Her record in war and science and art 
Proved greatness of muscle and mind and 
heart. 
“What a grand old country it is,” I cried, 
And a man with his chest in the air re- 
plied: 


“1S SV ore ance! 
DS 


I went to Heaven. The jasper walls 
Towered high and wide, and the golden 
halls 


Shone bright around. But a strange new 
mark 


Was over the gate, viz: ‘Private Park.” 
“Why, what is the meaning of this?’ I 
cried ; 
And a saint with livery on replied: 
“Tt’s Morgan’s!” 


I went to the only place left. “Dll take 

A chance in the boat on the brimstone 
lake, 

Or perhaps I may be allowed to sit 

On the griddled floor of the bottomless 
piles 

But a leering lout with thorns on his face 
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cried out as he forked me off the place: 
“Tt’s Morgan’s!” 


I knew that trusts were the proper thing, 

But I wasn’t prepared for that, by jing! 

Forbidden heaven and thrust from hell— 

There’s nothing left—but you mark me 
well ; 

When Gabriel’s final trumpet blows 

One man will shoulder the whole world’s 
woes— 
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“They're Morgan’s!” 


But still there’s hope, for the famed trust 
king 

Has gone to the ends of the earth to bring 

The world of commerce to be our part, 

A gift from the truest patriot heart 

That beats to-day, and when Doom shall 
flame, 

In blazoned honor shall shine one name— 

“It’s Morgan’s!” 


A Million Dollars in Dispute 


The Rapid Transit Railroad Commis- 
sioner of New York is divided into two 
factions over a demand which has been 
made upon it by the Subway Constitu- 
tion Company for $1,030,000 for build- 
ing electric wire ducts in the walls of the 
underground railroad now under con- 
struction, 

It is an interesting controversy. On 
one side are arrayed President Orr, with 
all the self-perpetuating members of the 
Board, Chief Engineer Parsons and Ed- 
ward M. Shepard of counsel. 

On the other side are the ex-officio 
members, Mayor Low and Comptroller 
Grout. 

Comptroller Grout has declared that 
he will not pay the bill unless finally com- 
pelled to by the courts, even should every 
other member of the Board vote in favor 
of it. 

The controversy turns upon the ques- 
tion of whether the electric ducts built 
into the walls of the tunnel are a part of 
the actual tunnel construction or a por- 
tion of the equipment. 

Under the contract with John B. Mc- 
Donald, the Subway Construction Com- 
pany must supply every detail of equip- 
ment at its own expense. “Conduits” 
and other details are specifically men- 
tioned. 


‘When, a year ago or so, at the re- 
quest of the contractor, electricity was 
formally approved by the Board as the 
motive power to be used, it was in- 
tended to string the wires from the roof 
of the tunnel. Upon more mature con- 
sideration this was decided to be dan- 
gerous. Then the contractors decided to 
put ducts in the walls. They went ahead 
and did so. ‘There are 140 ducts laid in 
place. Seventy of these, Mr. Parsons re- 
ports, are needed for present use and the 
others to meet future needs. 

Mr. Parsons reports that $1,030,000 is 
a reasonable charge for the ducts. Mr. 
Shepard has reported informally that the 
ducts must be legally considered as part 
of the structure and not part of the 
equipment. He bases his decision upon 
the fact that they can not be removed by 
the contractor. 

The decision will be of greater import- 
ance to the contractors than to the city. 
Should it be decided that the city must 
pay it will have a million dollars less for 
the contractors to raise to pay for the 
$15,000,000 new power house under way 
at the foot of West Fifty-ninth street, 
and the rest of the equipment which they 
must have. 

From the city’s standpoint the money 
will be only lent. 


American Institute of Electrical Engineers 


NINETEENTH ANNUAL CONVENTION 


The nineteenth annual convention of 
the American Institute of Electrical En- 
gineers was held in Great Barrington, 
Mass., June I9 to 21, and was attended 
by an unusually large number of the 
members, with their ladies and friends. 
A programme of unusual interest had 
been prepared, and a number of excel- 
lent papers were read and subsequently 
discussed. 

The address of welcome was delivered 
by Mr. William Stanley, chairman of the 
local executive committee, the response 
being made by Mr. T. Commerford Mar- 
tin, one of the editors of the Electrical 
World and Engineer. 

"The convention was held in the audi- 
torium of the Berkshire Inn, with Presi- 
dent Steinmetz in the chair. Following 
the usual custom of the Institute, the pa- 
pers for the day were read in order, and 
the discussion of all followed after the 
reading. | When the other papers had 
been presented President Steinmetz read 
by title only his paper on “Notes on the 
Theory of Synchronous Motors, with 
Special Reference to Surging.’ 

In the afternoon a majority of the 
members visited the works of the Stanley 
Instrument Company, and the evening 
was concluded with a lantern slide enter- 
tainment at the town hall. A lawn party 
was also held at Brookside in the after- 
noon. 

The second. session was opened with 
Mr. A. H. Armstrong’s paper on the 
“Heating of Railway Motors,” which 
was afterward discussed at length. 

Mr. B. J. Arnold followed with an im- 
portant paper on the “Method of Ascer- 
taining by Means of a Dynamometer Car 
the Power Required to Operate Trains 
on the New York Central & Hudson 


River Railroad Between Mott Haven 
Junction and the Grand Central Station, 
and the Relative Cost of Operation by 
Steam and Electricity.” 

Mr. Arnold judges that the alternating 
current railroad motor will certainly 
prove to be the most efficient for long- 
distance railway work where all the con- 
ditions are taken into consideration, and 
while it has failed so far to prove its abil- 
ity to start under heavy load as efficiently 
or to accelerate the movement of a train 
as readily as a direct current motor, it 
will in the end prove the more valuable 
of the two. He recommends the direct 
current system in combination with the 
third rail main-line and overhead con- 
struction for the yards, but does not ad- 
vise any great amount of experiment 
with the alternating current motor. 

" Considering on the railway named that 
two men of the same skill as are at pres- 
ent employed on the locomotives, the 
figures for the cost of operating would be 
as follows: 


Steam. Elec- 

tricity. 
Operating expenses per locomotive 
mile, exclusive of fixed charges, but 
including water, labor, cost of clean- 
ing and repairing tunnel, and all 
other expenses of locomotive op- 

SLALOM gies alte oe ee ee emersr tere ae 15 80 
Fixed charges per locomotive mile, as- 
suming that it now requires 40 loco- 
motives to perform the present serv- 
ice and that 33 electric locomotives 

could perform the same service..... ce 13 Fos 

Total sin centsaaqiet pear eee. oe ee kS 23.63 

The paper continues by stating: 
“From these figures it appears that 


while there would be a slight annual sav- 
ing in operating expenses in favor of 
electricity, it is not sufficient to warrant 
its adoption on the ground of economy 
in operation alone, although its adoption 
can be justified on other grounds. 
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“These figures could be made more 
favorable to electricity were an optimistic 
view of many of its advantages taken, 
and the probability is that practical op- 
eration will showa somewhat greater ga n 
ithan heres indicated, but hatwhas) been 
deemed best by the writer to maintain a 
conservative view throughout the entire 
investigation.” Other papers and discus- 
sions followed on Friday and Saturday, 
one of which, “The Education of an 
Electrical Engineer,” by Mr. Harold W. 
Buck, of Niagara Falls, will be found in 
this issue. : 

The officers who have been elected for 
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the following year, and who will take of- 
fice on September 4, are as follows: 

President: Charles F. Scott. 

Vice-Presidents: C. O. Mailloux, 
Schuyler S. Wheeler, Samuel Sheldon, 
3ion J. Arnold, Michael I. Pupin and 
Georges sever. 

Managers: Townsend Wolcott, Ralph 
D. Mershon, John J. Carty, E. H. Mullin, 
John Wi Lieb, Jr: ; Chariesmi ite isa, 
Gano S. Dunn, Calvin W. RicesiWees 
Barstow, Samuel Reber, and W. E. 
Goldsborough. 

Treasurer: George A. Hamilton. 

secretary: Ralph W. Pope. 


Gas in Massachusetts 


The Progressive Age prints the follow- 
ing interesting summary of the results of 


panies in Massachusetts in 1901, as pre- 
pared from the official reports, by a cor- 
respondent. 


the operations of thirty-two gas com- 


| AWeraES Number | Number Mie ae Sales per 
Thousands of | Number | Average | Average | Taxes : rene of Bt ee pee cieter OMe 
: hoe = c > SALE TARR TS, Ss 2-1n. 
inhabitants. |of towns.| capital. | assessm’t | per ct. ree cake meters. | stoves. |° pee pee, annum. 
15 to 20 fe) $80,000 | $70,c00 | 2.5 15.000,000 760 400 O.5 II 20.000 
20RtO 535 6 75.000 | 65,000] 2 25,000,000 | 1,200 550 16 10 20,800 
a5" tOa5O 8 225,000 |:300,000 | 2 68;C00,000 | 3,300] 1,500 50 9 20.600 
50 to go 6 580,000 | 750.000 | 1-5 169,000,000 | 7,600] 4,600 88 5 7] 121,006 
90 (0125 4 550,000 | 800,000 | 2 25 | 267,000,000 | 10,900 | 7,200 78 3 23,700 
an Capital and bonds. Operating costs per 1,000 feet sold. 
Thousands of | price of 
inhabitants. gas. Pereapies | Per mile | Per At Vs Distribu- Paras Inciden- | Manage- Total 
pita.’ of main. |meter. bee tion. ae tals. ment. ae 
Jit SS 3 2 | : 
@) 5 | 
iS tO OWED Os Sa S70 | $11,920 |B150 | $0.86 | fo.105 | fo.085 | $0.01 | $0.17 {$1.23 
20 tO 35 1.46 4.80 75500 1100s "0.70 Onl2 0.07 O08 0.26 Dele 
35 to 50 1.28 TRO 6:200!|; (96-0 Fo 0.13 0.07 0.03 ee 1.04 
50 to go 1.08 Q.30 8,000] 92 0.56 O.12 0.065 0.015 0.09 0.84 
go to 125 1:03 6.30 ah 61 O 51 Osi2 0.07 0.015 0.075. 1/0070 
‘ BEST INDIVIDUAL RESULTS IN EACH CLASS. 
‘ Revenue per 1,000 feet sold. : 
Thousands of | __ : J Largest number] Least per cent | Most gassold per | Greatest issue of 
inhabitants. : | F of meters. leakage, meter; cubic feet. | stock and bonds. 
From residuals | Total. 
750 20 $0.15 $O. 17 1,100 4 23,400 $176,000 © 
do tor €85 0.16 | fore 1.700 I 27,009 195,000 
35 to 50 0.15 | 0.39 54500 2 24,900 444,000 
50 to go 0.15 | OF 20. 11,800 245 25,200 1,040,000 
go to'125 Oni 0-37 13.200 Li 27,700 825,000 


Best water gas results per 1,000 made : Generator coal, 37 pounds.; boiler coal, 12.3 pounds ; oil, 4.4 gallons. 
tT: jeg y 0 ee r ‘4 - 1 
Nine coal-gas companies average 55 per cent of cost of coal from sales of residuals ; ten companies average 45 per cent, 


The Methods of Conducting a_ 
Shop Drawing Class 


From the American Machinist. 


The method employed in teaching me- 
chanical drawing in the factory of the 
Cleveland Twist Drill Company was 
mapped out more with a view to teaching 
the employees to read drawings than to 
make draftsmen of them, but at the same 
time so that those who cared to follow the 
profession in the future would be able to 
use all the information and practice to 
good advantage. No originality in plan 
of teaching was attempted, but a com- 
bination of two methods might be said to 
have been used. 

An admission fee of fifty cents is 
charged, with a view to making the 
pupils feel that they have an interest in 
attending regularly, and to partly pay for 
the drawing-boards, blackboards, light, 
etc. Each pupil purchased his supplies 
of the company at cost, and by buying 
a number of sets of paraphernalia they 
are enabled to get reduced prices. 

The blowing of the whistle in the even- 
ing is the signal for class to assemble 
(after washing up) in the dining-room, 
where they are served with a light 
luncheon in shape of sandwiches, tea and 
coffee. One of the long tables at the 
other end of the dining-room constitutes 
the desks of the pupils; a large portable 
blackboard faces this within easy read- 
ing distance. The class consisted of 
twenty pupils who had been through 
fractions and percentage in arithmetic, 
but further than this knew nothing of 
mathematics, so that all subjects touched 
upon in class requiring a more extended 
use of mathematics had, of course, to be 
postponed until such time as they were 
ready to handle them intelligently. 

Upon organization I found some had 
previously drawing, 


taken lessons in 


knew the use of different instruments 
and understood the ordinary geometrical 
problems occurring in drawing, while 
others were without any such previously 
acquired knowledge. This would have 
meant two or three classes, and as I could 
give one evening a week, I decided to 
teach by plates very similar to the cor- 
respondence schools, which enabled each 
one to be in a class of his own 1f neces- 
sary, and as very little drawing could be 
done in one evening in a class they were 
instructed to do all drawing at home. 
Uhisseave “the “entire: evening »to” oral 
work and lectures. Each pupil was 
furnished with a blueprint of instruc- 
tions such as would be needed outside of 
class, and also a plate (blueprint) to copy 
from. These plates were drawn, then 
blueprinted, but to a scale of about ten 
inches to the foot, so that no copying by 
dividers could be done. © [he first tour 
contain the ordinary geometrical prob- 
lems, the next four projection, cylindrical 
and conical intersections, and develop- 
ments; then came the simple machine 
parts to teach the correct of 
views, shading, etc. From this on the 
plates gradually get more intricate and 
complicated, but in all cases are taken 
from our own shop drawings or a ma- 
chine in the factory, and more especially 
isa drawine wolra jie: Orefixture used 
which may have given any trouble to the 
machinist to read. These drawings are 
then made at home and left in the draw- 
ing office, where they are corrected and 
marked, a record of the progress of the 
student being kept for reference. 

Upon the opening of class the roll is 
called, and a certain portion of time is 
taken up each evening in answering any 


placing 
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questions pertaining to any of the plates 
or work gone over. In the beginning of 
the term students were sent to the board 
and asked to show the projection, shade 
lines, etc., of a given piece with a view to 
ascertain if they understood the instruc- 
tions and plates. Later they were given 
a little algebra in the shape of simple for- 
mulas, which, by the way, gave most of 
them some trouble until they got to 
handle the characters as though they had 
no value, or to treat them by the rules re- 
gardless of their value. One of the hard- 
est things to get clearly fixed in the pu- 
pils’ minds was to algebraically subtract 
a larger number from a smaller or from 
o. Of course, the time was so short that 
a thorough course in algebra was out of 
the question, therefore simple formulas 
with one unknown quantity were all that 
were attempted. When these were 
handled readily the solution of right- 
angle triangles by the use of trigonomet- 
rical functions, and practical applications 
of the same as used around the factory 
were taken up. 

A short course in the practical laying 
out and working of gear problems came 
next, which gave very little trouble, as 
most of the students were more or less 
familiar with the subject. 

This year’s course in class closed with 
logarithms, and considering that I left 
the theory of exponents out of the ques- 
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tion, taught them only the use of the 
tables and gave them rules to solve the 
different examples by, they handled the 
subject remarkably well. It was al- 
ways evident to a visitor in the works 
that there was a school in progress, as 
the numerous blackboards in the dining- 
room were always occupied in the dinner 
hour by students working out different 
problems that occurred from day to day, 
and I was extremely well pleased to no- 
tice on the different boards the character 
of the examples chosen and the intense 
interest which the students seemed tohave 
in the subject. Scarcely a day went by 
without a pupil inquiring why a view of a 
drawing was given this way, or what a 
certain line represented; showing that 
they did not merely copy plates, but were 
actually drawing the object with the plate 
as a help. 

Of course, some pupils made more 
progress than others and better draw- 
ings, but this was to be expected, as some 
are more apt than others and every one 
has not the same time to put upon the les- 
sons ; but as a whole the class was a suc- 
ces 

I enclose to you Plate VI, the first one 
of machine parts, merely to give you an 
idea of the work, and would say this was 
the starting point of that part of the class 
which had been through the geometrical 
and development drawings. 


in) 


Stanley Works 


The Stanley Electric Mantitactunng 
Company’s plant at Pittsfield, Mass., was 
sold in June to the Whitney-Ryan syndi- 
cate, and an unofficial announcement has 
been made that. it will be rapidly added 
to until it becomes one of the most im- 
portant electrical works in the United 
States. 

The basis for the large business which 
the works are to be made capable of do- 


Sold to Whitney 


ingisthat already controlled by the Whit- 
ney-Ryansyndicate. Besides theimmense 
aggregation of street railroads, which is 
controlled by Mr. Whitney and his asso- 
ciates, they control and operate one hun- 
dred and fifty lighting plants in as many 
cities and towns throughout the coun- 
try. Each of these plants has its electric 
outfit. It is asserted that the total 
amount of business which the combina- 
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tion now gives out to the various elec- 
trical factories forms thirty-seven per 
cent of the whole electrical business of 
the country. 

This, of course, includes everything 
from generators to motors and lamps, 
and if the policy of turning all of this 
business over to the Stanley works were 
carried out, it would give to that concern 
an enormous business as rapidly as room 
could be made to care for it. 

Additions of great extent can be made 
to the works, with readiness. In laying 
out the present works Mr. Perrine made 
provision for their great extension with- 
out interfering with their operation. Bays 
were left for adding machine shops, 
which need only be of light construction, 
while there is also provision for adding 
to the power plant as more power may 
be needed. 
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At the present time the works are com- 
paratively small. The company was 
was formed under New Jersey laws in 
1900, and its authorized capital is $2,000,- 
000, but only $1,000,000 of the stock has 
been issued. The stock was nearly all 
owned by F. W. Roebling, of Trenton, 
N. J., and the principal office of the com- 
pany is in that city. 

The Whitney-Ryan syndicate is also 
known to be in close touch with Ganz & 
Co., whose works are among the largest 
in Europe. This connection has been 
made to put the American syndicate in a 
position to take advantage of the move- 
ment which is now manifesting itself in 
many parts of the country to turn steam 
railroads into electric lines, either in 
whole or in part. Work of this sort is 
already under way. 


A Friction Reducing Device 


To enable railroad trains to attain a 
speed of one hundred and twenty miles 
an hour, a Massachusetts inventor has 
brought forward a means of reducing the 
friction of the car-wheels on the axles 
and also upon the rails, claiming that the 
increase of speed due to his invention 
will be nearly one hundred per cent, and 
that at one hundred and twenty miles an 
hour the vibration of the cars will be no 
more noticeable than at present, while 
stops and starts can be made with greater 
velocity. 


An Automobile Speed Register 


A speed-register for automobiles, 
which the inventor claims will readily 
answer the demands of all chauffeurs, 
has recently been brought forward. The 
instrument is constructed like a clock, in- 
dicating the speed in miles per hour on 
the dial. It can be placed in any con- 
venient position. It also includes in sep- 
arate divisions the functions of a clock 
and a cyclometer, showing the number of 
miles traveled. This should prevent ex- 


cessive speeding. 
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Workmen who know the kinks of their trades, the tricks 
played by machines and tools, and ready methods for meet- 
ing shop emergencies, are invited to contribute to this 
department. 


Apprentice: Say, boss, the old man 
must have been out last night; the Oil 
King wasn’t in the storeroom this morn- 
ing five minutes after the whistle blew 
when the old man wanted some lard oil, 
and he had to wait. The air was blue for 
more than a minute when his majesty did 
get in. He tried to work the gag that 
he was down in the basement for a long 
time looking for a pint measure, but the 
old man wouldn’t have it and gave him 
the barrel; now he is rolling. But 
say 

Mr. Lathe: My son, oil as well as oily 
tongues has cost many a fellow his job, 


_and what might have been a good ma- 
chinist turned into a tank. But getting 
back to the crowned pulley that I was 
telling you about the other day; go over 
there and get a piece of chalk and lll 
show you what I mean. 

Apprentice: How will you have it, 
boss, white or black? 

Mr. Lathe: Now this is a cross section 
of the face of a crowned pulley, and this 
represents the belt in cross section on its 


Fig. 1 
face. Youwill notice that the belt does not 


hug the pulley its entire width, the extent 
of contact being governed by several con- 
ditions. .If the belt is running at a high 
speed and is loose, the centrifugal force 
will lift the belt away from the pulley face 


considerably. If you will look at that 24- 
inch belt when it is running full speed 
you will notice that there 1s an open space 


Fig. 2 


of fully one-quarter of an inch between 
the edge of the belt and theltace some 
pulley. 

Now you see that if you have two 
straight-faced pulleys, and one of them 
is out of line, the belt would lie nice and 
flat around one pulley, while only one 
edge would come in contact with the out- 
of-line pulley; and the belt, of course, 
would run down where there would be 


Fig. 3 


the least resistance, thus disproving the 
theory that a belt will run to the highest 
part of a pulley. , 
Now I will show you why a belt will 
keep in place on a crowned pulley, the 
shafts being considerably out of line, and 
the extent of crowning governing, with- 


Fig. 4 


in certain limits, the amount thateyoug 
oulleys can be out of line with each other. 
You will notice that only one-half, or a 


little more, of the belt is doing all the 


work. As it is practically to keep shaft- 


ing in line, because of changes in weights 
on floors, atmospheric changes and 
other conditions, it is necessary to divert 
for the theoretical pulley, and this sketch 
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is what I believe to be the proper thing. 
Make your small pulley, be it driver or 
driven, straight-face, but always consid- 
erably longer to allow the belt to swing 
from side to side freely on account of the 
inequalities of the belt; crown the large 
pulley slightly and you have the best 
practica]—— 
Apprentice: 
whistle. 


There that 


goes 


Proper Test of Files 

To the Editor of THE ELEcTRICAL AGE: 

Sir—Permit me to offer to your read- 
ers some suggestions on the use of files. 
The first use given to a new file should in- 
variably be working brass, German silver, 
etc., as only a new file can be used for 
these metals. When no longer good for 
brass the file becomes excellent for steel, 
and at this degree of wear it is useful 
for a long time. Sometimes, however, it 
becomes necessary to use a new file for 
steel, and in such cases the file should be 
previously well oiled so as to prevent its 
filling up with steel filings. This lodging 
of the filing dust is frequently the cause 
of the breakage of the teeth of new files. 
The breakage is also easily caused by too 
heavy a pressure and this should be 
avoided as much as possible. Otherwise 
the extreme ends of the teeth which effect 
the filing will chip off. These broken, 
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glass-hard chips of teeth, generally bury 
themselves in the metal filed, and thus 
altogether destroy the remaining teeth. 

Again, use a file on one side only until 
the side is no longer effective and then 
use the other side. By this method you 
gain the advantage that you can always 
count on one sharp side in cases of emer- 
gency. Mechanics frequently use the 
same file alternately upon steel and brass. 
This is fundamentally wrong, however, 
because after a file has once been used on 
steel it is no longer good for brass. 

If blue-hard steel is to be filed, as will 
occasionally occur, use an old worn out 
file for the first filing. You will invari- 
ably find some effective places on it, 
either at the point, tang end or sides, 
Many workmen take a pride in always 
showing a set of new files. This is an 
indication, however, that they do not un- 
derstand how to wear their files out com- 
pletely, and others boast of having per- 
formed certain pieces of work with worn 
out files, 1-41 ovsay thet least, they are not 
mractical workmen, because the little they 
have saved by not purchasing new files 
was lost twenty-fold in the extra time 
consumed in doing the job. A good work- 
man will not only have good files, but he 
will also have worn out files—a sign that 
he understands how to use them, oe 
ADAM FILER. — 


The Price and Value of 
Carburetted Water-Gas 


At the present time oil such as is fitted 
for making carburetted water-gas is fair- 
ly cheap, and an oil can be purchased for 
this purpose at from 4.5 cents to 5.5 
cents a gallon, and for most of the big 
works around London 4.5 cents may be 
taken as the price. We will take, first of 


* Abstract from a lecture by Prof. Vivien B. Lewes, 


all, carburetted water-gas which shall 
have the same illuminating power as our 
ordinary coal-gas supply, that is to say, 
sixteen-candle water-gas. For this 2.25 
gallons of oil would be required, and we 
will take the price of the oil at 4.5 cents. 
So that the price of the oil used for mak-~ 
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ing 1,000 cubic feet of carburetted water- 
gas is, say, 10.12 cents. The fuel would 
consist of forty pounds of good coke, 
which would cost at the rate of $3.62 per 
caldron,. 6.4) certs. “Vhe uel tsedeiGr 
raising the steam would be about fifteen 
pounds of breeze, which (as it would not 
run to more than eighty-five cents) we 
will take. as costing 0.56 cent... “Then 
purification may be taken at two cents, 
working on a large scale. Labor may be 
taken at another two cents, and wear and 
tear of plant at two cents, because there 
is a considerable amount of wear and tear 
in these generators. Supervision comes 
out at I.4 cents, and water and stores at 
0.5 cent. Now these are working fig- 
ures taken over a tong period of absolute 
practice, and they come out at twenty- 
five cents per 1,000 cubic feet of sixteen- 
candle carburetted water-gas. The advo- 
cates also tell you that there should be a 
deduction from this. ‘There is the value 
of the oil-tar, which is fairly high on ac- 
count of the benzine it contains, and the 
value of the tar obtained per 1,000 cubic 
feet of gas would be 0.72 cent, so_ this 
would bring the total cost down to 24.36 
cents per 1,000 cubic feet for sixteen- 
candle gas, and at a cost of 3.5 cents 
more for oil (or close upon 28 cents in 
all) you can get up to twenty-two-candle- 
power gas. 

Now when comparing the cost of il- 
lumination by carburetted water-gas with 
that yielded by oil-gas it is useless to take 
the cost of production, for the reason that 
we speak of London gas costing, say, 
seventy-three or eighty-five cents per 
1,000 cubic feet. This means that the gas 
is delivered into your house at that price. 
while the cost of sixteen-candle coal-gas 
in the holder is probably about twenty- 
four to twenty-eight cents per 1,000 cubic 
feety ellie "diiierence between themiy a 
prices is made up of charges on capital, 
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cost of distribution, profit and other fac- 


tors. If you had a town supply of car- 


-puretted water-gas under the same con- 


ditions as a town supply of coal-gas the 
twenty-five cents in the holder for six- 
teen-candle gas would be about equiva- 
lent to the coal-gas you are at present get- 
ting on this side of the Thames. There- 
fore it may be taken that the amount of 
light obtainable from oil as an illuminant 
when utilized as carburetted water-gas, 
per unit of cost, is practically the same as 
ordinary sixteen-candle coal-gas_ at 
seventy-three cents per 1,000 cubic feet; 
that is, when used in the flat-flame, ar- 
gand or regenerative burners. In the in- 
candescent mantle (which is playing such 
an important part in illumination at the 
present day), it 1s not quite so good; at 
any rate its detractors say it is not. The 
reason for this is that if you take a six- 
teen-candle gas made from Durham coal 
you have a value of about 640 British 
thermal units, while on the other hand a 
sixteen-candle carburetted water-gas only 
gives about 520 British thermal units. 
But in the incandescent mantle the gas, 
whatever it may be, is burned with a cer- 
tain supply of air, and where you have 
got a gas of lower thermal value it only 
means that you have not got quite so 
much material to burn up. If the air 
supply is regulated you find, as the air 
supply is reduced owing to the slightly 
poorer gas, you have not so much inert 
nitrogen of the air to heat up and to 
carry away the heat of the flame, so that 
as far as the photometrical results go, the 
same satisfactory results are obtained. 
From a theoretical point of view it is in- 
teresting to note the candle units per gal- 
lon of oil obtainable by gasification under 
the conditions existing in a carburetted 
water-gas plant; and a fair average over 
all the water-gas practice is 1,450 candle 
Utlitsro Pe ? 


With Our Foreign Consuls 


Railways 


Electric Railways in Malaga, Spain. 
—United States Consul Benjamin H. 
Ridgely reports from Malaga that the 
municipal council of Malaga has finally 
authorized the company operating the 
street-railway system of that city to apply 
electric traction to the several lines. The 
mileage of the company at present in op- 
eration is comparatively insignificant, 
consisting of only about eight miles, but 
concessions have been granted for vari- 
ous other streets, and the system is sure 
to expand considerably at no distant day. 
The company owning the system is a 
joint-stock society, with headquarters in 
Brussels, Belgium. The corporate name 
is “Tramways of Malaga.” The direct- 
ors are Messrs A. de la Hault, P. Ham- 
mebeath, Charles A. Lucas, Paul Mayer 
and Max Ryndzunsky, all of whom re- 
side in Brussels. It is said to be the in- 
tention of the company to go to Germany 
for its entire electric equipment. It is 
possible, however, if the matter were 
thought to be of sufficient importance, 
that enterprising American agents might 
interfere with this plan. 


Electric Lighting on German Rail- 
ways.—Consul Frank H. Mason sends 
from Berlin a long and detailed report on 
this subject, making reference to a for- 
mer statement regarding the methods in 
use by the Prussian State Railways for 
lighting both passenger and postal cars. 
Since that report fifteen months have 
elapsed, during which time the Prussian 
engineers have continued experimenting. 
Herr Weichert, says Consul Mason, de- 
livered a lecture recently before the Asso- 


ciation of German Mechanical Engineers 
in which the results of these experiments 
were carefully summarized. In his re- 
port, Herr Weichert traversed descrip- 
tively the experience of the Prussian ad- 
ministration with the several methods of 
car lighting, from candles to electricity, 
and then entered in detail into the ad- 
vantages and difficulties which had been 
found in practice with the different sys- 
tems of current supply, whether by stor- 
age batteries charged at permanent sta- 
tions, generators located in each car and 
worked from an axle of its running gear, 
or one such generating plant located in a 
baggage car and serving an entire train 
by means of conductors connecting the 
different carriages. 

From the standpoint of the engineer, 
the axle-driven dynamo, located in each 
car and making it an independent unit, 
always ready and capable of a run of any 
length or duration, is the ideal system. 
It requires, in addition to the dynamo, 
only a small auxiliary storage battery to 
feed the lights while the car is at rest, 
and a regulator to equalize the current 
during the different rates of speed at- 
tained by the train. But this system has 
(1) The power which it 


borrows from the axle, repeated in each 


three defects: 


car of a long train, increases very per- 
ceptibly the already heavy load upon the 
locomotive; (2) the space occupied and 
dead weight added by the dynamo, regu- 
lator, and accumulator; and (3) the jar- 
ring, grinding noise of the dynamo, 
which has not been reduced to a point 
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where it ceases to annoy and awaken 
nervous passengers. 


The second method, which has been 
carefully tested by the Prussian adminis- 
tration, is that of large storage batteries, 
located in each car and fed from electric 
plants at terminal and other principal sta- 
tions. This system has the advantage 
that it does not consume any power from 
the locomotives and makes no noise or 
vibration to disturb passengers. Its seri- 
ous disadvantages are that the storage 
batteries of sufficient capacity to carry a 
current supply for a long run are heavy 
and costly, and the process of charging 
them at terminal or intermediate stations 
requires special apparatus and involves 
delay and technical difficulties which 
form in the aggregate a serious defect in 
the working value of the system. 


For all these reasons, the Prussian 
State railway administration, after elab- 
orate and thorough experiment, has set- 
tled upon a compromise between all the 
foregoing methods, namely, a system by 
which a steam-driven dynamo is placed 
on the locomotive, under control of the 
engine driver, which supplies current to 
a small regulating storage battery in each 
car of thestrain., -lhissrendérs eachssep- 
arate car of a vestibuled train an inde- 
pendent and separate lighting system, in 
which the lamps are fed from its own 
accumulator, which derives its supply 
from the generator at the;head of the 
train. According to the statement of 
Herr Weichert, this system meets more 
perfectly than either of the others all the 
requirements of simple, economical, and 
efficient construction, maintenance, and 


The first 


practical tests in this method have been 


attendance in regular service. 


made in the so-called Swedish express, a 
high-class vestibuled daily train between 
Berlin and Stralsund. It has proved so 
efficient and satisfactory that other trains 


are being equipped with similar ap- 
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paratus, and all appearances indicate that 
the State engineers feel that they are at 
last on the right road to a successful and 
satisfactory lighting system for passen- 
ger carriages. In the distribution of 
lights, each compartment in a first or sec- 
ond-class car has a ceiling lamp, con- 
trolled by the attendant, and four reading 
lights on the sides, which can be turned 
on or extinguished at will by the pas- 
sengers. 


The dynamos, conductors, storage bat- 
teries, and lamps for this purpose have 
been specially designed by Chief Engi- 
neer Wichert and his associates, who ex- 
hibited models and drawings of the en- 
tire equipment as practical illustrations, 
with the address, which is accepted here 
as marking a definite epoch in the history 
of railway-car lighting in Germany. 

Auto-Trolley Line Between Nice 
and Upper Monte Carlo.—His Britane 
nic Majesty's Consul McMillan, of Nice, 
reports that a British contractor has ob- 
tained a concession from the French 
Government for installing an auto-trolley 
line between Nice and Upper Monte 
Carlo. The line will be twelve miles 
long, and the gradients will in some 
places reach ten to eleven per cent ine 
hydro-electric power will be furnished 
by a French company which already sup- 
plies the Nice Tramway Company. The 
cars are built for the accommodation of 
sixteen persons, twelve seated and four 
standing, and their weight with full com- 
plement of passengers is not expected to 
exceed four tons. The wires will be sus- 
pended from wooden poles in the coun- 
try, and from iron poles in the town. No 
tram-rails are required to be laid down 
under this system, and the cars can de- 
viate to right and left at will, crossing 
and recrossing the road with as much 
freedom as an ordinary omnibus, and this 
independently of the overhead connec- 
tions to the trolley wires. A small three- 
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phase motor is suspended between the 
two conducting trolley-wires, which are 
set twelve inches apart; a flexible cable 
leads the motor current from the main 
line to the car, and the three-phase cur- 
rent from the car to the little trolley 
motor, which runs a little in advance of 
the car itself, in order that the flexible 


cable may have its proper tension. The 
trolley-motor and all its accessories 
weigh not more than forty pounds. The 


pressure on the trolley lines will be 500 
to 550 volts, the 10,000 volt three-phase 
alternating current being, transformed 
through rotary converters installed in 
three sub-stations, one in the middle and 
one at each end of the line. It may be 
added that lines are now being construct- 
ed on this system in Marseilles and other 
places. The estimated cost of the twenty 
kilometers of line, including all sub-sta- 
_ tions, twelve cars and all other material 
for the working of the line, will not ex- 
ceed £40,000. 


Projected Electric Railway in Spain. 


—A royal decree of March 7 grants a 
concession to Don Teodoro de Mas y 
Nadal to construct, within the next six 
years, an electric railway between the 
towns of Vich and Amer, in the province 
of Gerona, says Consul-General Julius 
G. Lay, of Barcelona. 

The . capital of 9,000,000  pesetas 
(about $1,200,000), which is estimated as 
necessary to build this railway, has not 
yet been subscribed ; but if Senor Mas is 
as successful in securing capital from 
foreign countries as other promoters of 
electric railways have been, it will only 
be a short time before the road is in op- 
eration. 

I have obtained a memorandum of this 
project, showing in detail the estimated 
cost of construction, material required, 
water power available, cost of mainten- 
ance, receipts, etc., and plans and longi- 
tudinal profile. 
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Contracts for this road will, of course, 
not be thought of until the capital for its 
construction is subscribed. I will then 
report the names of chief contractors, but 
in the meantime I would advise our 
manufacturers of electric-railway equip- 
ment to keep in touch with Sefor Teo- 
doro de Mas, of Vich, Spain, and cor- 
respond with him in Spanish. 


Pullman Cars in  Kieff.—Consul 
Samuel Smith reports from Moscow that 
the City Electric Railroad Company, of 
Kief, has lately received two Pullman 
cars, which were ordered by the muni- 
cipality as an experiment. The cars 
were shipped from Berlin in separate 
parts and are now being put together at 
the Kief City Railroad Works. They are 
of the double-truck type and have four 
electromotors of twenty-five horse-power 
each. The cars at present in use at Kief 
have two motors of twenty-five horse- 
power each. The new cars are equipped 
with all the latest improvements, includ- 
ing electric brakes and electric lights. 


General Information 

Harbor Works at Dalny and Port 
Arthur.—Consul H. B. Miller reports 
from Niuchwang: 

The Shanghai Mercury says that “the 
Russian Ministry of Marine has voted 
£000,000 ($2,917,000), to be expended 
during the present year on the construc- 
tion and dredging of harbors in the Far 
Fast.” This money is to be spent mostly 
in improvements at Dalny and Port Ar- 
thur. Orders have already been given to 
proceed with the construction of the sec- 
ond dry dock at Dalny, which is to be the 
largest on this side of the Pacific and able 
to accommodate the greatest vessel that 
flcats. Out of this fund there is also to 
he constructed a large naval dry dock at 
Port Arthur, and extensive dredging is 
to be done to improve and enlarge the 
harbor, which is now too small. 
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Brazil’s Rubber Crop.—Consul K. K. 
Kennedy, of Para, says in his last report 
to Washington that the shipments of rub- 
ber from the Amazon valley were, up to 
April 30 last, a few hundred kilograms 
in excess of the entire crop of the season 
of 1900-1901. The total increase, how- 
ever, will not be known until the remain- 
ing shipments are made in May and June. 
The best informed rubber buyers here es- 
timate that it will amount to at least ten 
per cent of the previous crop, and that 
the total yield will be about 30,000 tons. 

Owing to hard-times, low prices, and 
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certain unfavorable local conditions, there 
are various opinions as to whether the 
steady increase in the output of rubber 
during the past few years will be main- 
tained in 1902-3. It is generally believed, 
however, that the rapid development of 
the new rubber districts on the upper 
Amazon and its affluents will more than 
make up for any falling off from these 
causes. [I am informed that already 
many large bands of rubber gatherers are 
organizing, and that preparations on a 
large scale are being made for harvesting 
next season’s crop. 


American vs. German Gas Retorts 


A competitve test between gas retorts 
of American and German make, the re- 
sults of which should prove of interest to 
all illuminating gas manufacturers, is 
_ about to be made at the works of the 
Central Union Gas Company in New 
York city. 

These works are part of the plant of 
the Consolidated Gas Company, and 
that company is now having erected the 
Both the 
American and German styles of gas-mak- 


necessary retorts for the test. 


ing devices will be represented by six 
benches of retorts, each bench containing 
The set of American re- 
torts is being put in by the Laclede Fire- 
Brick Manufacturing Company, of St. 
Louis, Mo. 
as it is possible to have them, so as to 


nine retorts. 


Both sets are as near alike 


make the competitive tests upon equal 
terms, except that they differ in capacity. 
Each is typical. The American set is of 


American design and material. The re- 
torts are set at an angle of thirty-two de- 
grees and are twenty feet long each. 
They measure eighteen by twenty-five 
inches at the charging end, and eighteen 
by twenty-eight inches at the discharging 
end. The inside width of the arches is 
eleven feet ten inches, and the total di- 
mensions of the six benches are ninety- 
two feet long, sixteen feet eleven and a 
half inches wide, and. thirty-seven feet. 
three inches high. The outside gen- 
erators for each bench measure nine feet 
in length, eight feet seven and a half 
inches in width, and twelve feet in height. 
The two stacks will go into one. building. 
The German stack contains the same 
number of retorts as:that with which it 
will compete, and the retorts are also in- 
clined. Its estimated capacity is 1,000,- 
000 cubic feet per day, while that of the 
American plant will be 1,500,000 cubic 
(eet pemncay: 


Personal 


Mr. Joseph C. Moulton has recently 
identified himself with the Fort Wayne 
Electric Company, and will have his of- 
hee at 44 Broad street, (New York. He 
has the good wishes of his many friends, 
who hope for a continuance of his past 
success. 


Mr. H. F. Sanville, for some years 
secretary of the Morris Electric Com- 
pany, is about to resign his position with 
that company, and purposes establishing 
an agency in Philadelphia to represent 
several manufacturing companies. 


Pig eetiee! se bovey i120). in recog- 
nition of his admirable work in applied 
science, civil engineering, etc., has been 
elected a Fellow of the Royal Society. 
Prof. Bovey is an honorary member of 
the National Electric Light Association, 
and has a host of friends in scientific, ed- 
ucational and electric circles in the United 
States. 


Mr. Charles F. Scott, chief electrical 
engineer of the Westinghouse Electric 
and Manufacturing Company, was 
elected president of the American Insti- 
tute of Electrical Engineers at its nine- 
teenth annual meeting, which was held 
on May 20. Mr. Scott succeeds Mr. 
Giuaties P. Steinmetz. 


Yale University is the recipient of a 


beautiful building to be known as Kirt- 


land Hall, in memory of the late Prof. 
Jared Potter Kirtland, and will be used 
for the departments of mineralogy, geol- 
ogy and physiography. 

Boylston Hall, chemical laboratory of 
Harvard University, having been very 
much overcrowded for the past two years, 
will soon have a wing added to it which 
will be eighty-three by thirty-three feet, 


and will be used by the elementary classes 
until a new building is constructed. 

Col. Albert A. Pope, who some months 
ago resigned from the directorate of the 
American Bicycle Company and sold his 
stock because of differences with the 
management, has now repurchased an in- 
terest in the company and will, with Mr. 
John D. Rockefeller, dictate its policy. 
His position is now stronger than it was 
before, and he will be the practical work- 
ing head of the concern. 


Prof. Menschutkin, professor of chem- 
istry in the University of St. Petersburg, 
and Prof. van Geer, professor of math- 
ematics in the University of Leyden, have 
Tetited: 


Mr. John Fitch, who is claimed to have 
been the first to apply steam to the run- 
ning of a boat, has had a beautiful me- 
morial dedicated to him in Warminster, 
Pa., by Edward Longstreth, which bears 
the following inscription: “John Fitch 
here conceived the idea of the first steam- 
boat. Elejran a sboateby sidewheels by 
steam on a pond below Danisville in 
1735. 

Mr. Joseph E. Schwab, brother of Mr. 
Charles M. Schwab, is featured for the 
presidency of the American Steel Cast- 
ings Company, which will be backed by 
Shearson, Hamill & Co., of New York. 


Prof. John H. Kineally, professor of 
mechanical engineering in Washington 
University, St. Louis, has resigned, and 
will go into business in Boston. 


Mr. James Swinburne has received the 
nomination for president of the Institu- 
tion Or» Electrical }Eneineers) ot *Great 
Britain. Among the other nominees are 
the following well-known English en- 
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gineers 7 vlajorel>) Cardewe Vitesse 
de Ferranti, Mr. John Gavey and Prof. O. 
Lodge, vice-presidents, and Prof. W. E. 
Ayreton, honorary treasurer. 

Mr. C. S. Colton, assistant manager 
of the Westinghouse Electric and Manu- 
facturing Company, Cleveland, has re- 
signed that position to accept a very re- 
sponsible one as assistant to Mr. F. S. 
Drake, general manager of the Union 
Elektricitats Gesellschaft, of Berlin. Mr. 
Colton will make his headquarters at 
the works at Charlottenburg. 

Mr. Maynard W. Hamblin, for three 
years past manager of the Milwaukee 
office of the Western Union Telegraph 
Company, has been transferred to New 
y Ork towucceed Mra BM. Multordalas 
who recently came from Chicago to New 
York to become superintendent of the 
New York offices. Shortly after his ar- 
rival there he was made superintendent of 
the first and fifth districts of the eastern 
division. Mr. Hamblin will be succeeded 
in Milwaukee by Mr. F. V. Moffitt, of 
Sioux City, Iowa. 

Mr. KE. H. McHenry, who was for- 
merly chief engineer of the Northern Pa- 
cific, has. accepted the appointment of 
chief engineer of the Canadian Pacific 
Railroad, succeeding Mr. P. A. Peterson, 
who lately resigned. 


Mr. James Blackburn, a Truro, N. S., 
engineer, has charge of the tunnel under 
the Hudson river. He engineered one 
section of the tunnel under the Thames, 
the largest of the three great spans over 
the Frith of Forth, and was superintend- 
ing engineer in the construction of the 
London underground railway. 


Prof. Charles L. Griffin, formerly of 
the Pennsylvania State College, has been 
appointed professor of mechanical engi- 
neering at the new college of applied 
science at Syracuse University. With 
Prof. Griffin, head of the mechanical en- 
gineering department, will be several as- 
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sociates. The department will be ex- 
tended, probably within the year. 

U.S. Senator Nelson W. Aldrich, long 
president of the United Traction Com- 
pany, of Providence, R. I., has resigned ; 
his successor is Benjamin A. Jackson. 
The United Gas Improvement Company, 
of Philadelphia, has absorbed the traction 
company and will merge it, 1f possible, 
with the Rhode Island Company and the 
Providence Gas and Electric Lighting 
companies, with a capital of about $20,- 
000,000. 


Mr. F. C. Calderwood has decided to 
devote his entire time and attention to 
the subject of operating expenses of the 
Brooklyn Rapid Transit’s system. Mr. 
Calderwood is assistant to President 
Greatsinger. 


Mr. J. C. Breckinridge, general iman- 
ager of the Brooklyn Rapid Transit Com- 
pany, will hereafter be known as chief 
engineer in charge of the constructionand 
maintenance and way department, the 
office of general manager having been 
abolished. 

Mr. George B. Francis, navingwece. 
signed his position as chief engineer of 
the Providence, R. I., street railway sys- 
tem, has accepted one as civil engineer 
with Westinghouse, Church, Kerr & Co., 
New York. | 


Mr. W. J. Jones has resigned his posi- 
tion with the Gas and Electric Company 
of Bergen County, N. J., and:has taken 
charge of the Denver, Co., offices of the 
Stanley Electric Manufacturing Com- 
pany. 

Mr. Charles T. Malcolmson has been 
appointed superintendent of power and 
transmission exhibits at the World’s Fair 
at St. Louis, where he will go directly 
from the Charleston Exposition, where 
he was chief of the bureau of power and 
lighting. He was assistant director of 
machinery and electricity of the Ameri- 
can section at the Paris fair. 


Incorporations oan Franchises 


Illinois 

Chicago.—The Illinois Western Tele- 
phone Company, Macomb, has increased 
its capital from $60,000 to $300,000. 

Springfield—Pleasant Ridge Tele- 
phone Company has been incorporated by 
Miessrs.) >. Caster, W.H. Clark and_S. 
L. Viely, with a capital of $1,000. 

Gilman Electric Light and Power Com- 
pany with a capital of $25,000 has been 
incorporated by Messrs. Robert W. Park- 
er, Emil C. Wetten and Clyde A. Morri- 


son. 


New York 

Albany.—The Niagara Falls Power 
Company recently certified that its capital 
has been increased from $6,500,000 to 
$9,500,000. The portion of the capital 
actually issued is $3,331,000. 

The Gold Car Heating and Lighting 
Company was incorporated recently with 
a capital of $1,000. 

New York.—The National Telephone 
Company, with a capital of $3,000,000, 
was recently incorporated in Delaware. 

Rochester.—The Rochester and East- 
ern Rapid Railway Company has filed a 
notice of extension, the intention being to 
extend the road from Perinton to the 
easterly line of the village of Fairport; 
also from the intersection of Church 
street to Mill or Canal street; also from 
John street to the easterly boundary line 
of Fairport. 

Utica.—The Utica and Mohawk Valley 
Railway Company (formerly Utica and 
Mohawk) has filed a notice of extension 
to cover points in the village of Frank- 
fort, Herkimer county. 

Floral Park.—The Floral Park Light 
and Power Company, for lighting streets 


and public buildings in towns located in 
Hempstead and North Hempstead, 
Nassau county, has filed articles of in- 
corporation. The capital sctock is $50,- 
ooo, and the directors are: John Lewis 
Childs, John F. Klein and Arthur H. 
Goldsmith, all of Floral Park, Queens 
county, where the business office is to be 
located. 


Middletown.—The Union Electric 
Company, of Middletown, Orange coun- 
ty, has been incorporated to furnish light, 
power and heat. The capital stock is 
$40,000 and the directors are: Joseph J. 
Cunningham, Ira FE. Miller, and Clarence 
Weisner: 


Brooklyn.—The Queens Borough Gas 

and Electric Company has been incorpo- 
rated. The capital stock is $2,000,000 and 
the directors are: John L. Lockwood, 
Jr, E> Julian Lockwood,” Frederick, -P: 
Delafield, Lewis L. Delafield, John J. 
Reedy, Charles E. Wilson, and Thomas 
Ferry. The company is to operate in 
Hempstead, Freeport, Rockville Center, 
Lawrence, New York city and in the 
counties of New York, Queens and Nas- 
sau. 
Utica.—The Electric Light and Power 
Company has been merged with the Utica 
Gas and Electric Company, the new cor- 
poration being known as the Equitable 
Gas and Electric Company of Utica. 


Salamanca.—Articles of incorporation 
of a new electric railroad company to be 
known as the Salamanca and Little Val- 
ley Traction Company have been filed. 
The road is to be fourteen miles in length 
and the capital stock is $400,000. It is to 
extend from Salamanca to Little Valley 
with a branch. The directors of the com- 
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pany are: A. E. Darrow, Elmer E. Kelly, 
Tint Champlin, Hudson Ensley, Edward 
Boland, Carey D. Davie, Edward B. 
Vreeland, John J. Spencer, John S. Rock- 
well, C. W. Hammond, and D. J. Bissell. 

Kingston.—A corporation with a capi- 
tal of $700,000 has been formed in this 
city to manufacture gas and electricity for 
lighting and heating the streets, public 
and private buildings, parks in the city 
and the towns of Ulster, Esopus, Hurley, 
Woodstock and Kingston ; in addition to 
this it will supply gas for fuel for manu- 
facturing, domestic and other purposes. 
Name not stated. 


Missouri 

St. Louis.—Stockholders’ meetings 
have ratified the merging of the Imperial, 
City, Seckner and Citizens’ electric light- 
ing companies into the Union Elec- 
tric Light and Power Company, with a 
capital 6b $20,000,000) 9 liwaiswexpecved 
that Julius S. Walsh will be elected presi- 
dent of the combined interests. An issue 
of $10,000,000 each in stock and bonds 
will be made. Only $4,000,000 of the 
bond issue will be used at the start, the 
rest being held in the treasury. 

The West St. Louis Water and Light 
Company has been incorporated with 
$80,000 capital. The incorporators are 
Thomas. W. Crouch, Edward S. Lewis 
and others. 

New Jersey 

Trenton.—The New England Consoli- 
dated Ice Company, which was recently 
incorporated to consolidate a number of 
ice companies in New England, lately 
filed a certificate increasing its capital 
from $125,000 to $14,000,000. 

Ohio 

‘Columbus.—The Cincinnati, Dayton 
and Toledo Traction Company is a con- 
solidation of the Southern Ohio Traction 
Company and the Cincinnati Northwest- 
ern Railway Company, both practically 
owned by the Mandelbaum syndicate of 
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Cleveland, Ohio: ~The capital or weae 
new company is $5,000,000, ef which 
holders. of .stock:.in, thes >ouihem 
Ohio Traction Company are to receive 
$2,000,000 and those of the Northwestern 
$1,000,000, the remaining $2,000,000 to 
remain in the treasury to be sold as the 
directors may decide. The officers of the 
company are: William Christy, presi- 
dent; M. J. Mandelbaum, vice-president ; 
Otto Miller, second vice-president ; H. C. 
Long, secretary; F. T. Pomeroy, treas- 
uLer- 

The Barberton Belt Line Railroad, the 
Cleveland, Barberton and Western Rail- 
road and the Barberton, Alsson and East- 
ern Belt Line Railway have been consoli- 
dated with a capital of $900,000 . 

Canton.—The Canton-Akron Electric 
Railway Company has increased its capi- 
tal from $600,000 to $1,600,000 its pur- 
pose being to assimilate the Canton-Mas- 
silon electric line and to complete the 
Navarre extension south to New Phila- 
delphia. 

Pennsylvania 

Harrisburg.—The Roscoe Electric 
Light Company has been incorporated 
with a capital of $10,000. 

Altoona.—The Citizens’ Electric Light 
Company has been incorporated by S. S. 
Reighard, Ferdinand Bendheim, Earl 
Olmes, Charles Moore, I. C. Neishler, 
W. W. Murray, C. E. Wolfe and T. M. 
Biddle with a capital of $150,000. 


Delaware 


Dover.—The Louisville Home Tele- 
phone Company has increased its capital 
stock from $1,000,000 to $1,500,000. 


Maryland 
Baltimore——The Kingsbury-Samuel 
Electric Company has been incorporated 
with a capital of $5,000. The directors of 
the company are: Francis G. Boyd, Rob- 
ert A. Regester, Myer Rosenbush, Geb- 
hard Leimbach and William Hofmeister. 


CORPORATIONS AND FRANCHISES 


Wisconsin 

Madison.—Marion Northern Tele- 
phone Company has been incorporated 
for $25,000, by W. R. Binkelman, Frank 
Leake, N. W. Engler, C. H. Zellmer, L. 
M: Goldberg, Charles Engel and J. D. 
Laughlin. 

The Sparta-Melrose Traction, Light 
and Power Company has been incorpo- 
rated for $25,000 by Robert W. Parker, 
Emil C. Wetten and Clyde A. Morrison. 


Indiana 
Anderson.—The Emporia and Ander- 
son Telephone Company has increased its 
capital from $5,000 to $20,000. 


California 

San Francisco.—The Stanislaus Water 
and Power Company has been incorpor- 
arearby WW. i =Bierce, W. Gregg, Jr., J. 
E. Green, H. P. Veeder and H. G. Veeder. 
Capital $2,500,000. 

Los Angeles.—The Kern County Elec- 
tric Company has been incorporated at 
Los Angeles with a capital of $2,500,000. 
The incorporators are: V. McQuigg, S. 
we) Carver, G. EB. Somarindyck and 
others. } 


Minnesota 


St. Paul.—The Union Manufacturing 
Company has been incorporated with a 
capital of $10,000,000. 

Argyle—Argyle has voted $12,400 in 
bonds for an electric light plant. 


Texas 
Dallas.—Electric Light and Power 
Company ; $700,000. Incorporators: J. 
B. Adone, C. A. Keating and others. 
Ennis.—The Ennis Light and Power 
Company has been incorporated with a 
capital of $20,000. 


West Virginia 
Belington.—The Belington and Alston 
Light and Water Company under its new 


incorporation will furnish electric light, 
heat and power ; capital $100,000. 
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OKlahoma 

Guthrie.—The Lawton and Craterville 
Electric Railway Company has been in- 
corporated by T. W. Brewer, C. L. Smith 
and others with a capital of $500,000. 

The Blackburn Improvement Com- 
pany. Incorporators: M. W. Rhodes, 
C. H. Schultz and others ; capital $10,000. 


Kentucky 

Louisville—Louisville and Mount 
Washington Railway Company; capital 
$10,000, with privilege of increase to 
$400,000. It is purposed to connect the 
two places named by an electric-line, later 
extending it to several other points. 

Paducah.—Paducah City Railway 
Company ; $300,000. This company will 
absorb the Paducah. Street Railway and 
Light company, and bonds amounting to 
$1,000,000 will be issued for improve- 
ments and extensions. 


Iowa 

Mitchellville—An _ electric franchise 
has been granted by the city council to the 
Interurban Street Railway to run a line 
from Mitchellville to Des Moines. 

Muscatine.—Citizens’ Railway and 
Light Company; $600,000; Martin A. 
Devitt, Harry W. Huttig, incorporators. 


Tennesee 

Memphis.—The purchasers of the 
Equitable Gaslight Company and Mem- 
phis Light and Power Company will ex- 
pend $100,000 in enlarging and improy- 
ing the plants. The improvements will 
include the laying of forty miles of addi- 
tional pipe. 

Utah 

Fountain Green.—The Big Spring 
Electric Company, which has recently 
been incorporated, will erect a plant to 
furnish light and power to Fountain 
Green, Maroni and other adjacent towns. 
Capital) $25,000; George Carter, presi- 
dentwA fa nagard, |t., “sectctatyeand 
treasurer. 
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Nevada 

Carson City—The Nevada Construc- 
tion Company ; $100,000. Incorporators 
ares’* We E Sharon, \ClAs Muxeandsl iN: 
Gardner. 

Canada 

Montreal—Sunlight Gas Company ; 
Dominion charter. Incorporators: I. C. 
McRae, Thos. Harling and others; cap- 
ital $50,000. 

Victoria.—The British Columbia Cold 
Storage, Ice and Produce Company; B. 
C. charter; capital, $50,000. 

D’Israeli—The Chaleurs Bay Millshas 
been incorporated with a capital of $150,- 
000 by John Champox and others. It is 
purposed to carry on lumbering, to con- 
struct mills, water works, electrical works, 
etc., and to manufacture pulp-wood, pulp, 
paper, etc. 

Toronto.—Consolidated Electric Com- 
pany ; Ontario charter ; to absorb the Do- 
minion Electric Company ; $100,000. 

Cornwall.—Cornwall Street Railway, 
Light and Power Company; S. H. Ewing 
and others, incorporators. Capital $200,- 
O00. 

Ottawa.—The Ottawa and Rideau 
Lakes Rapid Transit Company ; Ontario 
charter ; $25,000 capital stock. 

Ottawa.—The Empire Electric and 
Manufacturing Company. Incorporators: 
Dr. C. W. F. Gorrell and others ; capital, 
$40,000. 


Arkansas 

Little Rock.—Ice Plant. The City Ice 
Company has been incorporated with a 
capital of $11,000 by R. W. Walker, pres- 
ident; J. W. Walker, vice-president; C. 
T. Walker, secretary-treasurer. 

Booneville—Ice Factory. Booneville 
Ice Company. Capital, $9,000; incorpo- 
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rated by F. B. Coleman, Robert Young, 
A. G. Cochran and others. 
KentucHKy 
Somerset.—Electric Light Plant and 
Ice Factory. H. C: Hubbell, of Xenia; 
Ohio, has purchased a controlling interest 
in the Somerset electric plant and will re- 
organize the company, and install an en- 
tirely new plant and an ice factory in ad- 
dition, 
Louisiana 
New Orleans.—Ice Plant. The Wash- 
ington [ce Company has been incorporat- 
ed for the manufacture of ice, and will 
erect a building 155x36 feet and install a 
plant of thirty tons capacity per day. 


South Carolina 
Florence.—Ice Factory. O.G. Weston 
and H. C. Moshell of Georgia will erect 
an ice factory at Florence. 


Indian Territory 

Haileyville—Ice Plant and Electric 
Light Plant. The Choctaw Ice Company, 
south McAlester, 1. T., isterectmiom 
twenty-five-ton ice plant at Haileyville 
which will be operated under the name of 
the Indianola Ice, Light and Power Com- 
pany, with a capital stock of $50,000. C. 
W. Dawley, of St. Louis, Mo., is presi- 
dent of the company. The company will 
also install an electric lighting plant. 

Guthrie.—Ice plant. The Ardmore 
Ice Company has been incorporated, with | 
a capital of $50,000, by William J. Lemp, 
A. Rheumelli, Henry Suber, Hy Baiicsten 
and others. 

Florida 

Mohawk.—Electric Plant and Ice Fac- 
tory. .E. Shook, of Mexico, Plazas 
erect an ice factory and electric light 
plant at Mohawk. 


Economy in Coal Combustion 


By Gini, ©.. Eaton, UwS. A} Retrrep 


Experts in the practice and theory of 
the combustion of coal have been of the 
opinion for years that the ideal way of 
obtaining the heat units contained in the 
fuel would be most surely attained by 


problem. This machine receives coal as 
it comes from the mine or car, and with- 
out preliminary drying, pulverizes it, 
mixes it with the requisite amount of at- 
mospheric air, and delivers the mixture 


The Aero Pulverizer. Open View. 


burning the coal in a finely pulverized 
form with each minute particle of coal 
surrounded by an envelope of air just 
sufficient in quantity to produce perfect 
combustion. It is well known that dur- 
ing the last quarter of a century experi- 
ments innumerable have been made to 
perfect such a method. The idea itself 
seemed feasible, but the practical ob- 
stacles encountered were many. 

The Aero Pulverizer Company, New 
York, is now bringing forward a ma- 
chine which seems to have solved the 


at the point of combustion, all by what 
is practically one operation. 

The coal, before being fed to the ma- 
chine, is first crushed by rollers, so that 
it will all pass through a one-and-a-half- 
inch ring. This is necessary so that the 
automatic feed when set for the delivery 
of a certain number of pounds per hour 
may do its work uniformly. One set of 
rolls will supply a large number of ma- 
chines with coal crushed to an inch and 
a half diameter. 


Each machine will deliver into the 
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combustion chamber any quantity of 
powdered coal desired up to 2,000 pounds 
per hour, and with the feed and air reg- 
ister once set, its action is entirely auto- 
matic, it being only necessary to keep 
the large hopper of the machine supplied 
with coal. The power necessary to run 
the machine is 15 h. p. The saving in 
fuel of twenty per cent or more over all 
other systems of combustion is claimed 
for the machine. One attendant can look 
after and care for many of these. ma- 
chines. 

This particular system of combustion 


has had long continued tests made of it. 
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by the Illinois Steel Company, of South 
Chicago, Ill., where these machines have 
been in practical use for two years or 
The results have been so satis- 
factory that the company has recently 
placed an order for additional machines. 


MIO RE: 


A successful machine of this kind has 
a very: large future in the firing of sta- 
tionary, marine, and locomotive boilers, 
the firing of rotary kilns in cement 
plants, the burning of brick and clay pro- 
ducts*of all kinds, as well as the manu- 
facture of glass, and in many other fields 
where fuel is an important factor. 


RacKarock Admitted to City Use 


Rackarock, a comparatively new but 
well-tried composite explosive, which 
was shut out of use in New York under 
a ruling of former Fire Commissioner 
Scannel, has recently been admitted to 
use there, and is fast becoming a favorite 
with blasting contractors. 

Rackarock belongs to that group of 
high explosives which depend for their 
explosive qualities upon having their 
chief component parts mixed together 
just before they are to be used for blast- 
ing. Up to the time of the mixing each 
of the ingredients is non-explosive, and 
perfectly safe to handle or store. For- 
mer Commissioner Scannel refused per- 
mission for the use of rackarock on the 
ground that the mixing of the two in- 
gredients by the blaster came under the 
head of “manufacturing an explosive 
within the city limits,” which is prohib- 
ited by law. 

Commissioner Sturgis has not only re- 
versed this decision, but has informed the 
manufacturers that so long as the in- 


gredients are kept separate he does 


not consider it necessary for permits for 
their storage to be taken out from the 
Bureau of Explosives. 

The general ingredients of this new 
explosive are a volcanic potash and a hy- 
dro-carbon in the form of an oil. The 
two are mixed by pouring the oil over the 
solid and letting it soak in. When 
mixed the mass is plastic and is easily 
forced into every crevice of the blasting 
hole. There is no danger in tamping, as 
nothing short of the effect of a powerful 
primer will cause the mixture to explode. 

As the rackarock is of the nature of a 
gunpowder, and not like dynamite it re- 
quires that the charge be tamped to get 
its effect. It is asserted by the manufac- 
turers that the rackarock does not lose its 
explosive qualities by being exposed to 
low temperatures and that the smoke 
resulting from its combustion is free 
from the irritating qualities complained 
of in many other explosives. The United 
States government uses large quantities 
of rackarock on public works. 


Bushing a Cylinder in Record Time 


Steamer Mohegan Laid Up but Twenty-Six Hours for a Job Which Other Ma- 
chinists Had Estimated Would Take at Least Nine-Days 


By W. CuHrRIstTy 


From many cases of undue wear 
brought to my notice of late, it seems 
to me that the manufacturers of engines 
are not as careful as they were of old in 
the selection of the grade of iron to be 
used in their cylinders. The effect of this 
is noticeable to a marked degree, not only 
in stationary engines, but also on marine 
work. It produces results which necessi- 
tate the frequent boring and bushing of 
cylinders which have given out in two 
or three years, where older makes which 
were working under practically similar 
conditions have lasted fifteen years or 
more before needing such repairs. 

This excessive wear of cylinders is 


would have the further advantage that it 
could be readily replaced in case of need. 

But my story was to be about a record- 
breaking job of bushing a cylinder on 
board the Sound steamer Mohegan. 
The Mohegan arrived at her pier, East 
River, New York, on March 2 at nine A. 
M. Of course, steam was up, and every- 
thing was hot. Nevertheless, we tackled 
the job at once, by disconnecting the 
high-pressure end of the engine. The en- 
gine was of the triple expansion Roach 
type. 

The cylinder to be repaired was twen- 
ty-one inches in diameter. The piston- 
nut on this pattern of engine has to be 


partially accounted for because of the “takenoffbeforethe piston can be removed. 


general adoption of the expansion piston 
ring and the use of increased steam pres- 
sure as now practiced in many cases. 
The major part of the trouble lies, how- 
ever in the use of soft cast-iron for the 
cylinders. The whole situation is fur- 
ther aggravated by another modern con- 
ception, viz., that a cylinder does not 
need any oil. 

With a soft cylinder wall, a hard ex- 
pansion ring, no lubrication and a con- 
stant over-load, it is not surprising that 
the cylinder is a hospital patient at just 
about the time it should be in the prime 
of life. 

Moral: The iron in a steam cylinder 
should be as hard as it is possible to work 
it, or as an alternative the cylinder should 
be bushed when new with a very hard 
shell which would promptly, from wear, 
become as smooth as glass. The bushing 


This always causes considerable delay. 
This done, we dropped the piston and the 
connecting rods were dropped into the 
pit. Then taking off the cylinder head 
and other trimmings we left the cylinder 
ready for boring. 

The boring was done with a specially 
Two cuts 
were necessary, because the cylinder was 
so badly worn. The tool took out about 
one-quarter of an inch off each side. Ac- 


designed steam driven device. 


curate gaugines were then made and 
the lining, which had been previously pre- 
pared and was already in the lathe, was 
turned to fit the cylinder. The lining was 
made to fit the entire length of the cyl- 
inder, as I do not favor the idea of hav- 
ing it fit only on the two ends. 

After the lining and cylinder padding 
were completed at the shops, they were 
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taken to the steamer and, with special hy- 
draulic machinery, the lining was forced 
into the cylinder ; the necessary trimming 
up was done and we had what was prob- 
ably a much better cylinder for wear than 
it was when it was new. All that re- 
mained was to assemble the engine, which 
was completed ready for business at 
eleven A. M., March 3, thus making the 
entire operation complete, including cart- 


Electric Lamps and 
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age from the steamer to the shops and 
return in the phenomenal time of twenty- 
six hours. ‘The very best time promised 
by others was nine days. To tie up a 
steamer in the busy season for that length 
of time, means the loss of big money. 
The writer feels justly proud of the fact 
that the work was not slighted in any 
particular because of the rush. 


Microscope Illumination 


To be available for use with a mi- 
croscope, a lamp must possess brilliancy 
and whiteness of light and be able to dis- 
tribute its illumination evenly over a 
considerable surface. Ordinary incan- 
descent bulbs are too small to serve un- 
modified as a source of light for micro- 
scope illumination, and the light itself is 
too yellow. Two simple devices, how- 
ever, have practically overcome this ob- 
jection, and a light which is nearly white 
is obtained by using forty-volt lamps on 
a fifty-volt circuit. While this gives 
much more perfect incandescence than 
the ordinary lamp adapted for the volt- 
age used, the lamps burn out more quick- 
ly. Of such lamps in use in one specific 
laboratory, about twenty-five per cent 
have to be renewed annually. If the rating 
of the lamp is increased by five volts and 
used on the fifty-volt current, the lamp 
wears much longer and does not give 
such a white light, though for ordinary 
purposes it 1s good enough. To obtain 
an evenly illuminated surface a ground 
glass bulb is used which softens the light, 
which is then mounted in an ordinary 
reading-globe with mirror back and 
eround glass front, these mirror-backed 
globes being preferable to those having 
painted backs. While the light thus ob- 


tained is not perfectly white, it is enough 
so to prove satisfactory, and has been 
used in preference to daylight in the 
demonstration of minute structures. The 
essential feature of this plan is the diffu- 
sion of the light, as explained, and has 
bulbs adapted for a voltage of from five 
to ten volts less than that of the current 
in use. 

While in a general way this makeshift 
has answered the purposes of the college 
where it is installed, and is considerably 
better than anything designed up to date, 
there seems to be a decided need for 
some practically white light for use in 
Inasmuch 
as laboratory work bears an important 


connection with microscopes. 


relation to the actual results achieved, it 
is easy to see how small a matter may be 
of importance, and it is only a question of 
time and attention when this matter will 
That there 
are also almost countless other uses for 


have a satisfactory solution. 


small and brilliant soft white lights is 
unquestionable, and the perfecting of 
such an illuminating device is a matter 
which should have the attention, not of 
an isolated engineer in some institution 
of learning, but rather of the fraternity at 


large. 


Edison 


Ho ! Wizard of the Wire, 

Stand forth and let us size you up, 

The contents of the glory cup 

You certainly have drained, 

And that you are 

The lightning pointed star 

Of science needs not here be said, 

But we will go ahead 

And say it just the same. 

Your name, 

Upon the scroll of Fame 

In letters of electric light, 

Has turned the night 

Into effulgent day, 

And shown the way 

To greater things than could be done 

Had science had no Edison. 

Although your ear 

May have its dullness, you can hear 

What no man hears, 

Save you—the voices of the spheres 

That whisper low 

Their secrets to you for the world to know ; 

And your incessant enterprise. 

Brings from the skies 

The power that man may utilize 

To meet his million needs. 

There may be critics, scoffers, too: 

But what are they to such as you? 

What you have done , 

Successfully, Tom Edison, 

Is quite enough 

To meet their bluff. 

The world, amazed, 

Has followed in the way you blazed, 

And, satisfied, 

Will always point to you with pride 

As leader who 

Does what no other man can do. 
Veritas. 


to 
to 
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Edison: A Character Sketch 


BY FRANCIS F. COLEMAN. 


Thomas A. Edison will always remain 
pictured in my mind as I first saw him, 
tilted back in a wooden chair on the un- 
covered stoop of the bare dry-goods box 
patterned office building at the Ogden 
mine in the mountains of northern New 
Jersey, his head uncovered, a big black 
cigar between the fingers of his left hand 
and a straw hat which had seen many 
years of service capping his right knee. 

Fleswas dirty -and) happy.) etic was 
dressed in linen. The straw hat and the 
linen suit may have been the same ones 
Mr. Edison wore in the sixties when he 
walked into Boston in the middle of win- 
ter looking for a job and carrying in his 
pocket the plans for the duplex telegraph 
with which he was soon to startle the 
world. 

It certainly was to all appearance the 
identical suit which Mr. Edison wore 
last week when I sat with him in the 
library. of the Edison laboratory at 
OrangersNa |: 

The coat and trousers were of gray, 
the waistcoat of a yellow, tinted like the 
yellow pad upon which this article was 
written. All bore the stains of labor, and 
Mr. Edison’s thick, strong hands were 
erimed with the dust and oil of the 
shops. 

The sun shone on Mr. Edison’s bared 
head, bringing into strong contrast his 
fresh-complexioned, boyish face and his 
thinnish locks of gray. 

He was listening to two men who sat 
beside him on the piazza. They were 
each attired in spotless summer flannels 
and gayly ribboned, wide-brimmed straw 
hats. Their gay hose and smart shoes 
were in strong contrast to the dust-cov- 
ered foot-gear worn by the inventor. All 
three displayed their foot-gear conspicu- 


ously as they sat tilted back against the 
office wall. 

The train which had taken me to the 
Ogden mine was to return in fifteen min- 
utes. As I approached the group, Mr. 
Edison’s visitors arose. 

“All right,”: 1 heard hinigeay a vou 
may send it, and if it does what you say 
it will I will pay you for it.” 

The visitors were there to sell to Mr. 
Edison some new machinery for his now 
famous experiments at the Ogden mine, 
in crushing and electrically concentrating 
the iron ores of New Jersey. 

The smile which accompanied Mr. 
Edison’s farewell to his earlier visitors 
and his greeting to me was the most 
frank, open and charming that I ever 
saw. It reveals the character of the man. 
I had made the visit to get the data for 
a newspaper article about the work which 
Mr. Edison was doing at the mine. 

For seven years he had been pouring 
money into the plant. Sundays were his 
favorite days to visit and inspect the 
plant. Mrs. Edison went with him. “He 
would pull down more work in a Sunday 
than we could build in a week,” one of 
his workmen said, in describing those 
visits. One set of machines after an- 
other had been put into the mill, only to 
be replaced by still others. There were 
so many of these that a shed covering 
thousands of square feet had been built 
especially to store the discarded devices. 

Mr. Edison had partners in the enter- 
prise at first. After several years of con- 
stant expense and no apparent results, 
they began to complain. “How much 
have you got in this?” asked Mr. Edi- 
son. They mentioned the sumiyai: 
Edison wrote out his check for it and 
assumed the whole venture himself. 
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Edison did not tell me these 
things. I gathered them from the work- 
men and the conductor of the train. Evy- 
ery man of that community felt as deeply 
anxious for the success of the Ogden 
plant as if his own money were invested 
in it. 

Mr. Edison walked to the train with 
me and stood by the rear platform and 
continued our talk until the train left. 

The experiment had been under way 
seven years at the time of my visit. An 
experimental run had just been made, 
which demonstrated that new and more 
powerful machinery would have to be 
installed to do what Mr. Edison required. 

| ihey, say it can't-be done,” said Mr. 
Edison, referring to the attitude of the 
iron masters of the country toward his 
“That is the best of rea- 
sons for doing it.” 

That is the keynote to Mr. Edison’s 
character. To do the thing which others 
have declared impossible is his delight. 
To search six months for an oxide of 


Mr. 


experiments. 


iron for his storage battery cell without 


getting a single answering test was no 
more discouraging to him than if the time 
had been but an hour. This is the true 
spirit of the invention. To do the thing 
is his incentive. He may delude himself 
with the idea that his incentive is to make 
money out of his inventions, but he de- 
ceives no one else. 

His is the true inventor’s mind. Those 
who know Mr. Edison intimately declare 
that he has the faculty of absolutely blot- 
ting out from his mind the entire past 
history of any subject. Thus he is able 
to go at his inventive work unhampered 
by all that has been done and free from 
the prejudice of custom. 

With a task accomplished he is satis- 
fied. His mind turns then to new prob- 
lems. But there can be no let-up until 
the task is done. 

It was so in the old days at Menlo 
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Park. Often, when some particular task 
was to be accomplished and the men were 
kept working day and night, Mr. Edison 
would call in an organ-grinder, whose 
music would keep the men awake. When 
the task was done he would hire a fish- 
ing schooner and take all hands on an 
excursion to the fishing banks. 

Mr. Edison’s heart is in his shops. 
There, surrounded by the men and mate- 
rials which make all things possible, he is 
happy. Money making is with him an 
accident. Had he not fallen into the 
hands of the astute money makers of the 
old Western Union crowd, it is doubtful 
if he would ever have had a dollar. They 
made a slave of him and made him rich. 
But he was never really happy until he 
was able to break his chains, build a great 
laboratory for himself and breathe freely. 

He refused a salary of $150,000 a year 
toybeaired. 

Then he began to play. As a result 
the moving picture ma- 
chine. Mr. Edison’s original concep- 
tion of this was in a _ combination 
where on a theatre stage a whole drama 
might be enacted by the figures in the 
moving pictures, while the phonograph 
would fill out the performance by repro- 
ducing the language of the players and 
the music of the orchestra. The making 
of the phonograph had been an easy task. 
A rough drawing put into the hands of 
one of his assistants brought forth the 
next day a machine which recited “Mary 
Had a Little Lamb,’ and all that re- 
mained was to perfect the machine me- 
chanically. 

To make the machine “fool proof” 
had been the harder task. Few who use 
the phonograph realize that it 1s a ma- 
chine which requires the most exact ad- 
justment. Making it “fool proof’ meant 
the making of these adjustments auto- 
matically so that any one could use the 
machine. 


we have 
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The moving picture problem was great- 
er. It brought Mr. Edison into the realm 
of chemistry, and perhaps fitted him for 
the problem he has just solved in the 
storage battery. 3 

Pictures must be made so quickly that 
when they were thrown one after another 
on a-screen the eye cannot take note 
of the ‘chanving, 2 Thirty .to wsixtyssa 
second -were necessary. Mr. Edison 


Thomas Alva Edison is now fifty-five 
years old. He was born at Milan, Ohio, 
on February 11, 1847. On his father’s 
side he comes of Dutch stock. John 
Edison, the first of the family in this 
country, came to New York in 1737 and 
became a banker. His mother, Nancy 
Elliott, was of Scotch descent, but was 
born in New York state. Edison never 
went to schoo:. His mother taught him 
tovread and thereaiter she readeallethe 
books he could get hold of. Among 
those which helped to form his mind was 
that admirable forerunner of the modern 
encyclopedia, Ure’s “Dictionary of Arts, 
Sciences and Mining.” Edison began life 
for himself at the age of twelve by sell- 
ing newspapers on the trains of the 
Grand Trunk railroad. Encouraged by 
success he bought a lot of old type and 
printed “the “Grand. s Trunkee Heralds 
which he sold with his other papers. 

In the summer of 1862 he saved the 
life of a child of J. A. Mackenzie, agent 
at the Mt. Clements station, and Mr. 
Mackenzie taught him telegraphy as a 
recognition of the act. At Port Huron, 
Cincinnati, Memphis, Nashville and 
Louisville he was employed and finally 
drifted back to Port Huron. Here he 
devised. a way to use a single submarine 
cable for two circuits, saving the Grand 
Trunk railroad $5,000 and in recognition 
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found there were no photographic plates 
which would work fast enough for his 
pParposes. He equipped himself with a 
library on photography. He set for him- 
self the task of learning all that had ever 
been done in photography and then go- 
ing beyond it. In a few weeks the task 
was accomplished. 

“They say it can’t be done; that’s the 
best reason for doing it.” 


Life Sketch of Edison 


of this got a pass to Boston. As a tele- 
graph operator in Boston he began the 
study of the duplex system, which he 
afterward developed into the quadruplex 
system. He arrived in Boston just after 
his twenty-first birthday and left in his 
usual impecunious condition about Sep- 
tember 1, 1869; for New) Yomaees 
career began on Black Friday, Septem- 
ber 24, 1869. The Laws Gold Report- 
ing Company’s ticker service had broken 
down at a critical part of the day and 
six hundred brokers were fairly howiing 
for quotations. Edison drifted to the 
door of the Wall street headquarters at 
that moment. ’“‘I guess I'caneheresme 
said. He did so. The next day he was 
engaged as sttperintendent of the com- 
pany at $300 a month. 

A little later he made a ticker of his 
own and got $40,000 for it. He fitted 
up shops for himself in Newark and 
was retained thereafter at a large salary to 
develop telegraph ideas for the Western 
Union and Gold Stock telegraph com- 
panies. That was in 1873. In this same 
year he married his first wife. She was 
Mary E. Stillwell, one of his employees. 
In 1874 the quadruplex telegraph was 
patented and put into use. In 1876 Edi- 
son moved to Menlo Park, where he re- 
came known as “The Wizard.” By this 
time he had perfected forty-five inven- 
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tions and received about $400,000 for 
them. | 

Among the inventions which followed 
where the micro-tasimeter, the odoro- 
scope, the megaphone and aerophone, 
the phonograph, the harmonic mul- 
tiplex telegraph, the pyro-magnetic gen- 
erator and the electric pen. 

The most important invention of the 
Menlo Park period was the carbon fila- 
ment for the incandescent electric lamp 
and the system of lighting known by Mr. 
Edison’s name. In December, 1879, 
the first exhibition of the system was 
given at Menlo Park with 700 lamps in 
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use. In 1882 Mr. Edison came to New 
York to superintend the introduction of 
the lighting system in that city. 

In 1886 he built the Orange laboratory. 
His forty-second birthday was celebrated 
by his staff by the handsome fitting up of 
the library at the laboratory where Mr. 
Edison now receives visitors. 

At the Orange laboratory the kineto- 
scope had its birth, and here Mr. Edison 
has been working, developing his great 


ideas regarding ore-concentrating, the 


utilization of the heat energy of coal, and 
finally the production of his new storage 
battery. 


Edison’s First Invention 


It was a lazy boy, tired of standing by 
an engine and working its valves back 
- and forth at each stroke, who invented 
the eccentric and rod movement to work 
the valves while he went off for play. 

Thomas A. Edison, liking to roam 
about at night when duty should have 
kept him in a telegraph office, invented 
the forerunner of the callbox for the dis- 
trict messenger and the fire alarm box, 
and Edison was then filling his second 
place as a telegraph operator at Strat- 
ford, Canada. It was a rule of the serv- 
ice that the night operators should sig- 
nal the main office every half hour. Edi- 
son’s call was “six.” That half-hourly 
call worried him. He wished to be 
abroad. After thinking out the matter, 
he fixed up an attachment to the office 
clock to give the signal call “six.” How 


long this method of evading duty would 
have lasted is but a matter of conjecture. 
Mr. Edison’s recollections of his leaving 
Stratford are vivid. It was a rule of the 
road that when trains were to be stopped 
by the operator that he should stop them 
first and then notify the train despatcher 
that he was holding them for orders. 
Edison tried another way. He notified 
the train despatcher first and took 
chances on catching the trains. One 
day a train. got by him. By good luck 
moO ‘accident resulted, but the eneral 
manager at Toronto threatened to make 
an example of him and send him to jail. 
Edison took advantage of the entrance 
of some visitors and fled. He caught a 
train for the United States and never 
went back. His salary for the time he 
worked at Stratford is still owing to him. 


The First Incandescent Filament 


Out of the thousands of people who 
nightly view the brilliant little incan- 
descent lamps burning practically every- 
where, how many are there who give 
even a passing thought to the invention 
of that most wonderful of all recent elec- 


trical triumphs? The _ circumstances 
that led up to its invention, and the ex- 
treme difficulties that the inventor, 


Thomas Alva Edison, met with in bring- 
ing it to a state of even comparative per- 
fection are all so truly remarkable that 
they are worth telling, even to the nth 
time. 

The “Wizard,” as he is sometimes af- 
fectionately called by those who know 
him best, had just finished up the ex- 
perimental work on his carbon button 
telephone when the electric light “bug” 
seized him. It was very fortunate for 
the world that he was at leisure at the 
time, for he at once began to look into 
the matter and started to work with the 
remorseless energy which is his most 
prominent characteristic. 

Grosvenor P. Lowry was the man who, 
perhaps, after Mr. Edison himself, was 
the one most responsible for the incan- 
descent lamp, for it was he who had the 
faith that the inventor could solve the 
problem of successful illumination by 
electric light. Mr. Lowry accordingly 
acted as the backer of what was destined 
to become the miracle of the nineteenth 
Without a moment’s hesitation 
Edison tackled the problem, and as he 
has said himself of it: 

“It was easy. All you had to do was 
to subdivide the light. The arc lights 
were too big; they gave too much light. 
It was also easy enough to see that the 
subdivision could never be made unless 
all the lights were made independent, 
each one free’ from \the -other... They 


century. 


could not, therefore, burn in series. They 
must burn in multiple. 

“What did I do first? Why, I went 
out and got some very fine platinum 
wire; I think it was made in London. 
But it would not stand; we couldn’t get 
it to work. Then we mixed iridium 
with it—about ten per cent—but we 
couldn’t force that high enough without 
melting it, so we had to give it up too. 
You should have seen the stunts we did 
after that. We tried everything that fer- 
tile brains could possibly think of. At 
last we tried coating the wires with 
cerium oxide; then we fussed around 
with a lot of the things the Welsbach 
company uses now, but none of them 
were any good. Finally, as a last resort, 
I took a cylinder of zirconia. Then I 
wound it with about one hundred feet 
of the wire, which had previously been 
coated with magnesia from the syrupy 
acetate, my idea being to get a high 
enough resistance. The lamp burned: 
yes, and it short circuited itself! The 
oxide developed the same freaks that 
Nernst has run up against, but I did not 
know then what he does now. 

“After that came a long period of wild 
experimenting with stuff like silicon and 
boron and fooling with things that could 
never have been of any advantage to us 
in spite of the delicate way we handled 
it. Queer thing that I never thought 
seriously of the carbon filament at that 
time. We had pretty good vacua, but 
I supposed the carbon would be N. G. 
because it was so susceptible to oxidation. 
At last, however, we determined to try 
it and see if the darned thing would 
work for us.” 

The old inventor’s eyes snapped as he 
told his story, and the memories of 
twenty years ago warmed him up as he 
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went on to tell of how the first filament 
was made, and how eagerly the anxious 
watchers in the little Menlo Park (N. J.) 
factory strained their eyes to see how 
long it would burn. Those forty-five 
hours in the laboratory when no one 
slept, but all watched the lamp, were the 
turning point in the history of the in- 
candescent lamp, for when the test was 
over, and the filament had turned from 
yellow to dull red and then slowly faded 
away into the silence of ashes, the tri- 
umphant inventor said calmly to his as- 
sociates: “If it will burn forty-five 
hours I know I can make it burn a hun- 
dred !” 

“Well,” went on Mr. Edison, ‘we got 
some ordinary cotton thread and carbon- 
ized it, made the filament, built the lamp 
and lighted it. It burned: how it did 
burn! None of us breathed for a few 
moments. We had no time to breathe; 
but we did measure its resistance, and 
we found that it gave 275 ohms, which 
was all we needed. There was the prob- 
lem solved! Then we sat down to watch 
the thing burn. And we sat there for 
forty-five hours. Anxiety lessened as 
time passed, but no one could think of 
bed, and at last, when the lamp burned 
out, we got up and stretched our legs 
with a sigh of satisfied elation. Our 
dream was realized. I think that the 
longer that lamp burned the more fasci- 
nated we were. I was, anyway. . That 
was October 21, 1879. I shall never for- 
get the date as long as [ live. 

“That bit of cheap cotton thread set- 
tled the problem for us once and for all. 
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I saw that carbon was what we wanted; 
but what kind of carbon? That was 
the question, and we tried all sorts of 
things until I finally carbonized a strip 
of the bamboo of a Japanese fan. It 
worked bully! That was the thing we 
were looking for, and I started in to 
get more of it, and better, at once. There 
was a fellow teaching school up in Or- 
ange that I knew I could trust, and I 
sent him to Sumatra. I’ve forgotten his 
name now. Then I sent another chap up 
the Amazon, and he got stuck there, but 
finally got clear and worked his way 
back through Bolivia. But though all 
these bamboos were good I was after 
something better and finally sent William 
H. Moore to Japan. That was where 
the real thing was; and he got it. He 
found an old Jap over there who did 
some fancy fertilizing and cultivating 
until he got the exact fibre we wanted. I 
understand he made quite a fortune 
out of the thing.”’ 

Something over a year ago Mr. Edison 
said in an interview that he believed the 
achievements of the twentieth century 
would far surpass those of the nineteenth, 
and when asked for his reason replied 
that there are now more expert electric- 
ians to work, and that they know more 
to start with than their confréres knew, 
“but,” he added, “none of us knows any- 
thing about anything. We have only 
just got started. The achievements of 
the past century are only a starting point, 
and you know that in electricity “impos- 
sible’ is an impossible word.” 


With Edison at Menlo Park 


By AN ASSISTANT 


These were very busy years for Mr. 
Edison. His method of working was to 
come to the laboratory about seven 
o’clock in the evening and look over all 
that had been done during the day. His 
favorite resort was in the upstairs la- 
boratory, which had numerous large 
tables around the room. One of his 
favorite positions was to sit on the edge 
of the table with his head bowed down 
and swing his legs. He would sit in this 
position for hours sometimes. Then he 
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Always between twelve and one o’clock 
the midnight lunch was served, brought 
up in baskets and spread on one of the 
tables. Then all the assistants knocked 
off work for an hour and helped them- 
selves, and this was the time for skylark- 
ing. About one o'clock we all settled 
down to work for the rest of the night. 
If any of the assistants had found diffi- 
culties in his working or anything un- 
usual had occurred in the high vacuum 
carbonizing or chemical department, they 
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The Phonograph of 1877 


would reach out his hand for a blank 
book. The laboratory was strewn with 
letter paper and note-books. Mr. Edison 
would make with a few clear lines a 
sketch of what he wanted made. In the 
art of conveying with a few lines a com- 
prehensive view of the apparatus or ex- 
periment in his mind, Mr. Edison was 
never excelled. The drawings were as 
clear as the free round script in which he 
described the material to be used. 


would go to Mr. Edison, and he would 
take up the matter, making out a sched- 
ule of experiments or sketching out new 
devices to get around the troubles, and 
the “old man” hit the trouble nearly ev- 
ery time. ‘There was a spirit in the labor- 
atory which required that when an assist- 
ant found any difficulty he was to keep 
right at it until he got at the bottom of 
the trouble; if it was a physical difficulty, 
Mr. Edison was with him. I recall one 
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occasion when a peculiar phenomenon 
occurred in a lamp, due to the action of 
what is known as Crook’s radiant mat- 
ter, and I remember well staying by this 
experiment night and day for seventy 
hours and finally discovering that the 
trouble arose from having too high a 
vacuum in the lamps. 

The scope of Mr. Edison’s work at 
this period covered the whole range of 
the physical sciences, from measuring the 
heat transmitted by the stars by means 
of an instrument which took the form of 
the tasimeter, to experimenting with the 
microphone, which would record signals 
from circuits whose resistance was great- 
er than that of a No. 8 telegraph wire 
girdling the earth; mercury vacuum 
pumps which would produce a vacuum 
higher than ever before attained ; hydrau- 
lic presses which would produce pres- 
sures beyond 1,000 tons per square inch, 
besides glass-blowing machines, signals, 
dynamos, underground conductors and 
traction experiments. Thus he accom- 
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As the result of these things accom- 
plished, billions of dollars of capital are 
invested, and thousands of men are en- 
gaged in the operation and construction 
of systems, the underlying principles of 
which were reduced to practice by this 
master mind, Edison. 

This was not accomplished by the 
forced genius alone. Edison has coupled 
with his genius an indomitable will and 
an intensity of purpose which penetrates 
the mysteries of physical phenomena, 
conquers their idiosyncrasies and adapts 
them to become the necessary agents in 
the economical progress of the arts and 
industries. 

The story of the successful inventor is 
that of one whose confidence in his cre- 
ations cannot be shaken by the opinions 
of others, and whose faith and pluck gives 
him the fortitude and endurance to over- 
come all obstacles and establish the value 
of his invention before the people. To 
Edison this applies with the greater force 
as the opposition which he had to over- 


plished the practical utilization of what ''come was great and the discouragements 


had before been used only in refined la- 
boratory research. 


met with seemed as if they would be in- 
terminable in the early days of ’79 and ’&o. 


The Edison Storage Battery 


When Mr. Edison undertook to make 
a new storage battery cell he set for him- 
self the task of finding material for p‘ates 
which should possess the following qual- 
ities: 

Absence of deterioration by work; 

Large storage capacity for the weight 
of the mass; 

Capability of being rapidly charged 
and discharged without injury; ~ 

“Fool proof” ; 

Cheap to make. 

It is well known that in any battery cell 
where the electrolyte is acid the other 
materials of the plates are attacked and 


destroyed. It was evident then, to Mr. 
Edison, as it has been to other inventors 
along this line, that the ideal battery 
must be one which used an alkaline solu- 
tion. Then, by a process of reasoning 
which has been followed by others as 
well as by Mr. Edison, came the elim- 
ination from consideration of all metals 
for the plates excepting steel and nickel. 

Mr. Edison had considered this matter 
once before, years ago, but at that time 
had only gone far enough into the sub- 
ject to decide that, “if God Almighty had 
wanted the people to have a storage bat- 
tery He would have made it of platinum.” 
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The story of the long and intricate 
researches by which Mr. Edison pro- 
duced his new storage battery will un- 
doubtedly be told by him in due time. 
It is known, however, that when he be- 
gan his search for the oxides of iron and 
nickel which he finally discovered, there 
were none of either known to science 
which would give the necessary reactions. 
Satisfied in his own mind that some- 
where in the range of the combinations 
of oxygen with these metals the needed 
oxides could be found, he undertook an 
elaborate system of experiments, trying 
in succession each grade of oxide in turn. 
After months of endeavor he hit upon 
the necessary oxide of iron, and this ac- 
complished, he continued the quest until 
he found the nickel oxide which he had 
to have to go with the first. 

The Edison storage battery consists 
of grids made from plates of steel of 
about the thickness of ordinary tin plate, 
each grid carrying a considerable num- 
ber of steel boxes containing the oxides. 
The plates made for automobiles each 
contain twenty-four of these boxes of 
oxides, each box measuring three inches 
in length by one-half an inch in width. 
The boxes are made of a crucible steel 
and are finely perforated on either side. 
The positive and negative plates look 
exactly alike when they are finished. Ex- 
cept for the difference in material, the 
method of manufacturing them is the 
same. The oxides are each mixed with 
about an equal volume of a specially 
prepared flaked graphite, moistened with 
a material which tends to stick the parts 
together, and are then made into bri- 
quettes by pressure. Each briquette is 
then enclosed in one of the steel boxes, 
which are then put into the openings in 
the grid and fastened into place by being 
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subjected to a high pressure. To pro- 
tect the plates from rusting when ex- 
posed to the air, each part is nickel plat- 
ed. The eiectroiyte employed in the cells, 
is caustic potash. 

According to Dr. Arthur E. Kennel- 
ly, who has officially described the Edi- 
son cell, the action of the cell while 
being charged and discharged seems 
to involve no chemical change ex- 
cepting the transference of oxygen 
from one plate to the other. Dur- 
ing the charging, the oxygen goes 
over to the nickel side, and returns to the 
iron side during the discharging pro- 
cess. Although Mr. Edison still refrains. 
from expressing any opinion as to the 
success of his new battery, it is fair to 
assume that he thoroughly believes in it 
from the fact that he has a factory for 
its manufacture all built and ready to 
operate so soon as the last tests of the 
battery, which are now under way, are 
completed. These tests consist of the 
operation of five heavy motor-cars, each 
to be run over common roads for a dis- 
tance of 5,000 miles. They will not be 
finished for perhaps two months. As a 
preliminary to the endurance tests, Mr. 
Edison has already tested his batteries. 
in the laboratory and in automobiles, try- 
ing their qualities by rapid charging, 
rapid discharging and in various other 
ways. It is declared that the batteries 
have withstood all of these tests without 
injury. 

Dr. Kennelly, in his tests, found that 
although the normal period for charging 
or discharging the Edison cell was six 
hours, they could be charged or dis- 
charged within an hour, and this with- 


out suffering injury. The capacity of the 


cell is given as one horse power for 53.3 
pounds of battery. 


The Storage Battery 


Perhaps the most remarkable thing 
about the storage battery is that it does 
not store electricity. Electricity can no 
more be stored than can the ripples 
raised upon the water’s surface by a 
summer wind. Each is but evidence of 
power. Although each is capable of 
transmitting that power and of making 
it manifest, yet in neither does there re- 
side any original force. 

Persons who aim to be exact in their 
language no longer speak of the “stor- 
age” battery ; some of them style it a “sec- 
ondary” battery, while others who are 
still more exact denominate it “re- 
versible” battery. Yet nothing is more 
natural than to call it the storage battery, 
and that term will undoubtedly be re- 
tained in common use indefinitely. To 
one who watches the operation of “charg- 
ing’ a storage battery, the name seems 
entirely appropriate. You see the op- 
erator connect his wires to the battery 
and turn in the electric current exactly 
as if he were turning into the battery 
a supply of gas or liquid, or some other 
material thing. Bye and by the battery 
begins to “boil” and the operator de- 
clares that it is “full.” If the current 
be permitted to continue beyond this 
point the boiling will become much more 
violent, and strong acid fumes will be 
emitted; the operator says the battery 
is “overcharged.” 

Now the wires are disconnected from 
the charging source and connected to an 
electric motor, and there flows forth 
from the “charged” battery a current 
almost equal in volume, strength and 
quantity to that supplied from the orig- 
Pueerourcess 91 tilysitasesms) as ifthe 
electric force had been “stored” within 
the battery and was now being with- 
drawn exactly as if it were compressed 
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air, while, as a matter of fact, this is in 
no sense true. 

The storage battery differs only in a 
slight degree from the simplest of sim- 
ple primary galvanic batteries. In the 
simple galvanic cell, the electric current 
is produced by the gradual dissolution 
of one or more elements. If we take the 
simplest form of this cell, for example, 
where a copper plate and a zinc plate 
are immersed in an acid solution, the zinc 
plate is dissolved as the current is pro- 
duced and finally, when the battery is 
“run down,” nothing remains of the 
metalic Zinos iteis alban solution, = tt it 
were possible with such a battery to 
restore the zinc and the acid solution to 
their original conditions by sending an- 
other electric current through the bat- 
tery in a reverse direction, then we should 
have in this cell a storage, secondary or 
reversible battery. 

The first person who succeeded in 
making a cell of this description was 
Gaston Planté, in 1860. Today the 
Planté type of plate remains the most 
satisfactory of all those in the market for 
general use. Planté’s battery consisted 
of two thin plates of lead, separated one 
from the other by a piece of felt, and then 
rolled in a spiral about a core of wood. 
The plates were immersed in a dilute so- 
lution of sulphuric acid, and the active 
material consisted of a coating upon the 
plates of peroxide of lead, or as it is 
commonly known, red lead. The steps 
which led up to the making of the Plante 
battery were begun almost from the mo- 
ment that the simplest form of galvanic 
battery was known. In 1800 Volta dis- 
covered the galvanic battery. In 1801 
Gautherot found that if platinum and 
silver electrodes were connected after 
having a voltaic current passed through 
them, a secondary current would flow 
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from them for a short time. Ritter, in 
1803, observed a similar result with gold 
wire, and he constructed the first storage 
battery of which we have any record. 
His battery was made of plates of gold, 
separated by cloth discs moistened with 
ammonia. 

Schoernbein, in 1837, found that the 
peroxide of lead gave similar results, 
and a little later Sir William Grove dis- 
covered that metal plates with a layer of 
oxide on them gave a better action than 
plain metal plates. Wheatstone and Sie- 
mens found later that the peroxide of 
lead used in this manner gave the best 
results. Michael Faraday, while experi- 
menting with the electrolysis of a lead 
acetate, found that the peroxide was pro- 
duced at the positive pole and that me- 
tallic lead was at the same time produced 
at the negative pole of the bath. These 
discoveries led naturally to that of 
Plante, who found by passing a current 
through his lead plates that upon one of 
them would be produced a coating of 
peroxide, which in turn would be partly 
decomposed and produce a primary cur- 
rent when the battery was disconnected 
from the original source of energy. It 
was found, also, that by reversing the 
charging current from time to time the 
strength of the battery was greatly im- 
proved. | 

In fact, with this type of cell, an energy 
efficiency of seventy-two per cent has 
been obtained, with a capacity of 11.239 


foot-pounds per pound of lead. 
The next type of storage cell produced 


was that of Faure, who used perforated 
or grooved lead plates and filled in the 
perforations or grooves with the peroxide 
in the form of a paste. These plates 
have the disadvantage that it is difficult 
to prevent their shedding the paste. An- 
other type of storage battery cell is that 
which uses an alkaline solution in com- 
bination with lead peroxide or copper. 
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Many improvements have been made 
in the mechanical forms of these various 
types of plate. Most of these improve- 
ments have been directed toward giving 
a larger active surface to the material in 
the plates or to give to the plates a firm- 
er grip upon the active material. The 
“chloride accumulator” plate made by 
the Electric Storage Battery Company of 
Philadelphia is one of, perhaps, the most 
satisfactory plates now in the market. 


This plate consists of a grid of alloy con- 
taining for one element square perfora- 


tions, and for the other circular perfora- 
tions. The square perforations are filled 
with masses of spongy lead produced by 
the chloride process which gives the bat- 
tery its name. In the circular perfora- 


tions through the other plate are spiral 
coils of thin strips of lead, each strip 


crinkled for its whole length before it is 
bound into the coil. The purpose of this 
is to render the coil porous to the acid 
solution in which the plates work. Upon 
the surface of these crinkled coils of lead 
the active peroxide is produced by con- 
stant charging and recharging electrical- 
ly exactly as Planté produced his original 
plates. 

The action of the storage batteries 
described above is simple upon the face 
of it but extremely complex sinmace 
When the batteries are charged oxygen 
is carried over to the peroxide of lead 
plate through the medium of the acid 
solution and when the batteries are being 
discharged the oxygen goes over to the 
spongy lead plate. The galvanic action 
ceases, or the battery is “run down” when 
the two plates each contain similar 
amounts of oxygen. 

That the storage battery plates of com- 
merce are meeting a great need is best 
proven by the millions of dollars’ worth 
of them now in use. Electric lighting 
companies and street railway companies 
use batteries in enormous quantities for 
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equalizing the demand on their generat- 
ing stations, while thousands of isolated 
plants use them for lighting and other 
purposes. The disadvantages of the lead 
storage battery are also well known; to 
preserve them and to get good commer- 
cial results from their use they require 
most careful and intelligent treatment. 
If they are overcharged or discharged to 
a point within twenty-five or thirty per 
eee etieir: limit, 6r if they: are 
charged or discharged with great ra- 
pidity, they are likely to be serious- 
ly injured or rendered absolutely use- 
less by the shedding of the active ma- 
terial from the plates. Like results are 
also apt to occur where the plates are sub- 
jected to a vigorous shaking up in the 
The lead plates also have the tdis- 
advantage of their weight. 


cells. 


In practice, a horse power requires 
for its production from one hundred and 
twenty-five to one hundred and eighty- 
five pounds of the lead storage battery. 
Many styles of the lead plate have been 
made which give a larger output than 
this for the weight, but these lighter 
plates lack durability. 

It is to overcome these various dis- 
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advantages that many successful invent- 
ors are working. 

The storage battery business of the 
United States amounts to about $5,000,- 
000 a year. By far the larger part of this 
business is done by one company, the 
Electric Storage Battery Company, of 
Philadelphia. This company alone has 
installed up to this time in central sta- 
tions, railway service, on yachts and 
in government plants, batteries with a 
total capacity of 249,387 kilowatt hours. 
This is equal to more than 330,537 horse 
power hours. Outside of these installa- 
tions, the same company has furnished 
batteries equal to 50,000 kilowatt hours 
for laboratories, car lighting and like 
purposes. Besides these are still others, 
of which no separate record has been 
kept, used for central telephone station 
batteries amounting to something like 
$300,000 a year, batteries for fire alarm 
systems and for telegraph and railway 
signal service. Of the plants using this 
battery whose number has been tabulated 
there are 210 railway lighting plants, 
sixty-nine central lighting station plants, 
448 isolated lighting plants, one hundred 
and eleven yacht lighting plants and 126 
plants used in the government service. 


His First ‘‘ Big Money ” 


Edison himself has told the story of 
how he got his first “big money” and of 
his astonishment at the sum. 

After serving the Laws Gold Report- 
ing Company for a time, Mr. Edison 
had joined the service of the Gold & 
Stock Telegraph Company, then under 
the presidency of Marshall Lefferts. 
Furnished with ample facilities for his 
work, Mr. Edison then began turning out 
stock printing and other devices in great 
numbers. 

A committee of the directors was fi- 
nally appointed to wait upon Mr. Edison 


and negotiate with him for the purchase 
of some of these inventions. 

Mr. Edison knew they were coming, 
and also knew their purpose. Wild 
visions of wealth swept through his mind. 
He has acknowledged since that he hoped 
to get as much as $5,000 for the inven- 
tions, but as he needed money badly he 
had made up his mind to take whatever 
was offered. 

“Well, Mr. Edison, how much do you 
want for your devices?” asked one of the 
committeemen. It was a critical moment. 
Mr. Edison hesitated. 
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“T do not know what they are worth,” 
he said. “Make me an offer.” 

“How would forty thousand dollars 
strike you?” asked the committeeman. 

Edison was so nearly upset that for a 
moment he was speechless. Then he ac- 
cepted the offer. But the more he 
thought over the matter the more sure he 
became that there was some trick about 
it, and that he would never get his mon- 
ey. Two days later he signed the con- 
_tract and received a check for $40,000. 
The check was on a bank at Wall and 
William streets. Mr. Edison had never 
been inside a bank. He went down to 
the bank building with the check in his 
pocket. He hung around to see what 
people did in a bank and then he went in. 

He took his place in line and in due 
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time arrived at the paying teller’s win- 
dow. 

“When my turn came,’ Mr. Edison 
said, “I presented the check and the teller 
yelled out a lot of jargon to me. I did 
not understand him on account of my 
deafness. 

“Again he roared something at me, 
but I did not understand it. I took up 
my check and passed on.” 

Mr. Edison was now sure that he 
would never see that $40,000. He sat 
down on the steps of the bank to think 
it over. 

Then he went back to the company’s 
office and told a clerk about it. 

“They wanted you to be identified,” 
said the clerk. 

With that $40,000 Mr. Edison opened 
the first shops of his own. 


Edison’s Laboratories 


Edison’s first laboratory was in a bag- 
gage car on the train where he sold news- 
papers. Fired by his readings in Dr. 
Ure’s dictionary of the arts, sciences and 
mining, he had invested money in a lot 
of chemicals and was trying experiments 
in analytical and qualitative analyses. 
The joggling of the train shook a cork 
out of one of his bottles one day and re- 
sulted “in'isettine “fire to: theresra, Unat 
was the end of Edison’s occupancy of the 
car. , 

The great inventor’s next laboratory 
of his own was in Newark. Here he 
had fair facilities for carrying on original 
work, but nothing as compared with what 
he needed. Nearly all of the 300 men 
employed there were engaged in doing 
purely commercial work. 

Not until Mr. Edison went to Menlo 
Park did he have anything like the facil- 
ities which he had longed for. At Men- 
lo Park the laboratory was one hundred 
feet long by thirty-five feet wide and an 
eighty horse power steam-engine drove 


the machines. Edison had been gather- 
ing books all his life before, but now he 
gathered around him the beginnings of 
the complete and well-selected library 
which is now at Orange. 

The Orange laboratory is many times 
the size of the old one at Menlo Park. 
The main building is three stories in 
height and measures two hundred and 
fifty by sixty feet on the ground. Four 
other buildings, each one story high, and 
one hundred by twenty-five feet in area, 
complete the group. In the same enclos- 
ure, but not belonging to the laboratory 
group, are large factory buildings de- 
voted to the making of phonographs, 
phonograph records and some _ other 
things. 

The great mill and mine at Ogden, 
N. J., where Mr. Edison has carried on 
his extensive experiments in concentrat- 
ing iron ore, and the cement factories at 
Stewartsville, N. J., to be opened this 
month, are, however, almost strictly parts 
of Mr. Edison’s laboratory. 


The Ogden Mine 


The problem which Mr. Edison set for 
himself when he bought the Ogden moun- 
tain and began his experiments at the 
Ogden mill was: How can the iron 
business of thecountry be brought back to 
New Jersey? In the mountains of New 
Jersey there is more iron than there is 
in all the rest of this country, Mr. Edison 
has declared, and for bessemer steel-mak- 
ing its quality is the best in the world. 

“T have iron enough in this one moun- 
tain to supply the entire needs of the 
United States for the next 250 years,” Mr. 
Edison exclaimed one day, as he stood 
watching his miners at work. 

Only a generation ago New Jersey was 
the center of the iron industry of the 
country. Then came the discovery of the 
richer ores of the west and south and her 
mines and furnaces were practically 
abandoned. | 

“No furnaceman can to-day afford to 
put into his furnace ores of less than 
forty per cent iron, and our ores only 
average fifteen or twenty per cent,” Mr. 
Edison said. ‘What I intend to do is to 
crush the rock into fine sand, drop it 
down a tower, draw the iron-and its ad- 
herent sand to one side by magnets and 
sell this concentrated ore to the furnace- 
men after sticking it together and press- 
ing it into briquettes.’ 

Mr. Edison’s problem was one purely 
of cost. He must be able to mine and 
concentrate his ore so cheaply as to de- 
liver it to the furnaces at a cost in com- 
petition with the western ores. New 
methods had to be initiated right from the 
start. | 

“T found,” said Mr. Edison recently, 
“that the ore was costing me $1.50 a ton 
delivered at the mill. I have reduced that 
cost to fifteen cents a ton at the mill. 
There is the same energy in a ton of coal 


and its Lessons 


as there is ina ton of dynamite. The only 
difference is that in the one case the en- 
ergy develops quicker than in the other, 
but each is capable of doing the same 
work. A ton of dynamite costs $280— 
a tou. of coales2:60." 1 found. that the 
miners were breaking out the ore by drill- 
ing a row of holes three feet back of the 
face of the rock. The holes were twelve 
feet “apart wandetwenty tect) deep. = Into 
each hole they put twenty-five pounds of 
dynamite. The result was that for each 
charge we got 720 cubic feet of rock. It 
is true it was nicely broken up, and ready 
for the ordinary crusher. But it was 
expensive. 

“T had the men drill their holes twelve 
feet back of the edge, twelve feet apart 
and twenty feet deep. Into each of these 
we put the same twenty-five-pound 
charge of dynamite. It split the rock off 
just as surely, only we had it in big 
chunks instead of little ones. Instead of 
720 cubic feet, we had 2,880 cubic feet. 

~ “Now, how should we handle the five- 

ton chunks of rock? I put in a steam 
shovel that takes those chunks up as if 
they were gravel and loads them into 
cars. At the mill I have crushers that 
seize chunks of rock as big as a dry- 
goods box and crush them into fine bits 
as if they were crackers. 

“Tt looks astonishing, but it isn’t. It’s 
really a shame to take men around and 
astonish them with the sight. It’s a 
fake. It doesn’t take any more pressure 
to the inch to crush a big piece of rock 
than for a little piece. It’s the impact 
that does the business. It takes eighty 
horse power to run those rolls when they 
are doing no work. It only takes eighty 
five to run them when they are grinding 
up the rock.” 

Nobody but Mr. Edison knows what 
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the experiment at the Ogden mines has 
cost him, and the process there has not 
been a commercial success. 

“They say it is a failure,” said Mr. 
Edison, continuing, “but my agents have 
just found without any trouble a $5,000,- 
000 company to carry on the process 
abroad. Stoppages made the process 
cost too much at the Ogden mill. The 
mill was meant to run almost automatic- 
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ally and with but few men, but even their 
wages run up if your mill stops. We 
could only run about seven hours at a 
time instead of twenty-four. Then some- 
thing would break down. The sharp dust 
from the crushed rock got into our bear- 


“ings and cut them out. But we are using 


the same methods in my cement mills, 
only our new bearings are all protected 
with stuffing boxes.” 


Brickmaking at a Gas=Works 


FROM A PAPER BY FREDERIC EGNER 


The most all-round interesting gas- 
works ever seen by the writer was the 
Crystal Palace district station of the 
South Metropolitan Gas Company of 
London. George Livesey is the presiding 
genius of the company, while Sydney 
Yarrel Shoubridge is the very efficient 
engineer in immediate charge of that 
work and district. Here they have in- 
clined and horizontal retorts with West’s 
stoking machines, water-gas, sulphate 
works, complete shops for making and 
repairing meters and gas-stoves, machine 
shops and foundry and a brickyard. They 
are building a new retort house for in- 
clined retorts with brick made by the 
otherwise idle retort house stokers, from 
clay dug from what is going to be a new 
gas-holder tank, which the company pro- 
poses to possibly erect next year. The 
brick-making machinery is driven by a 
gas-engine, and as there is a great out- 
side demand for the quality of brick made 
by Mr. Shoubridge, they sell all they can 
turn out and do not require themselves, at 
a net profit of $2.40 per 1,000. They 


make red and yellow brick and also all 
the fire-brick, blocks and tiles they need. 
An old disused horizontal retort stack of 
arches has been converted into very good 
brick kilns. They have not yet essayed 
the making of retorts, but Mr. Shou- 
bridge seriously thinks of doing it, but 
the block and fire-brick made in the works 
will bear comparison with those made 
and obtained through the regular chan- 
nels from elsewhere. Another novelty 
seen there was a_ pressure-regulating 
valve, the invention of the foreman of the 
shops. This valve does absolutely and 
accurately hold the pressure at any point 
for which it is set, from a few tenths 
water pressure up, while the imitial pres- 
sure may vary, and rapidly, too, from the 
low point desired to 100 pounds, or 180 
pounds per square inch. This the writer 


‘has seen tested on the spot, and it seems 


to be quite simple and inexpensive in con- 
struction. Its application to high-pres- 
sure gas mains where a reduction after- 
ward to a very low pressure service main. 
is desired seems easy. 


The New East River Bridge, New York City. 


Cable-[laking for the 


New East River Bridge 


By WILHELM HILDENBRAND, C. E. 


Engineer for Cables of the Bridge. 


The construction of a bridge has at all 
times and among the majority of people 
created a certain wondering interest, 
considerably greater than is caused by 
the erection of a building, probably be- 
cause the interior forces working in the 
former, to hold its parts together, seem 
mysterious to the uninitiated, while he 
can readily understand the stability of a 
building by seeing, on a solid founda- 
tion, stone on stone, or brick on brick 
laid, even to a great height, as long as 
each wall appears to have an ample base 
to stand on. While harmony of pro- 
portions, architectural beauty and prac- 
tical usefulness are the principal objects 
admired in a building, it is in a bridge 
either its massiveness and strength, or 
its graceful lightness, but, especially, its 
length between supports, which excites 
the admiration of lookers on. The 
longer the span and the lighter the 
bridge appears to be, while it visibly 
carries heavy weights, the greater the 
wonder with which the structure is 


viewed, and the greater the interest or 
curiosity to know how such a bridge is 
“put together to make its standing in the 
air possible. 

Of the different types, the longest 
spans are attained by wire suspension 
bridges, which are also distinguished for 
their airy, lace and web-like construc- 
tion, and graceful outlines. The erec- 
tion of such a bridge differs notably from 
that of stone or ordinary iron bridges. 
While the latter, during the time of 
building, are resting on heavy timber 
frames, called falseworks, the former are 
built, almost invisibly, in the air without 
intermediate supports between the end 
abutments. <A few tiny wire ropes with 
a narrow footpath laid over them, and 
several light platforms swinging from 
them on which men can be seen moving 
up and down, leaning forward or back- 
ward, are all that from below can be ob- 
served of the construction of the wire 
cables which are to sustain a great bridge 
weighing many thousands of tons. 
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Such 
number of months, been going on at the 
new East River or Williamsburg bridge. 

To the observer below this work ap- 


cable construction has, for a 


pears to make no progress. For days and 
weeks he sees nothing new, though 
every day hundreds of wires are added 
to each cable, which fact remains un- 
noticed, because, even in their finished 
condition, the cables are so small (only 
eighteen or nineteen inches in diameter) 
that they look, at that great height, like 
threads, which are lost.among the web 
of wire ropes and timberwork of which 
the temporary working bridge is com- 
posed. 

In order to understand how cables are 
made, it is necessary to go on top, to 
exainine all machinery and accessory 
structures, to take a walk over the foot- 
bridge for following the cable from 
end to end, and to watch the silent but 
diligent work of hundreds of skilled 
mechanics and laborers who, divided in- 
to a number of gangs, obey the direc- 
tions of their respective foremen. Before 
taking this trip on paper and explaining 
the various operations of cable-making, 
it may be of interest to give a short his- 
torical review. 

The process of cable-making, as here- 
after described, dates back to 1844, when 
John A. Roebling built the cables for an 
aqueduct over the Allegheny river at 
Pittsburg. Roebling is the inventor of 
the ‘‘spinning in the air’ method which, 
up to the present day, has not been sur- 
passed by any better method, and which, 
substantially in the same way as sixty 
years ago, is used for the construction 
of the cables for the new East River 
bridge. The improvements made in 
cable-building, since Roebling’s time, do 
not refer to the principle, but are merely 
those of details, or due to the general 
progress in the efficiency of machinery 
and the quality of material. 

John A. Roebling built, between the 
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years 1844-1850, after the Pittsburg - 
aqueduct pattern, six other bridges over 
the Monongahela, Delaware, Neversink 
and Susquehanna rivers. In 1854 he 
built the famous Niagara bridge, which 
was the first, and, up to the present day, 
has been the only railway suspension 
bridge in the world. In 1860 he began, 
and finished in 1866, the great bridge 
over the Ohio at Cincinnati, which, for 
many years, was the longest span bridge 
in the world, until it was surpassed by 
the Brooklyn bridge, finished in 1882, 
which was planned by the same engineer, 
but built by his son, Washington A. 
Roebling. After the completion of the 
Brooklyn bridge there was a long inter- 
val in the construction of cable-bridges. 
No bridge of this kind was built until 
the above-mentioned Cincinnati bridge 
was reconstructed and enlarged by the 
writer, who, for this occasion, construct- 
ed a new pair of cables by the “‘ spinning 
in the air’’ process in 1896. Another 
interval of six years, in which no cables 
were built, elapsed between the con- 
struction of the new Cincinnati bridge 
and that of the new Kast River bridge. 
The cables for the latter bridge are the 
largest ever made, and their construc- 
tion has just been completed after the 
plans and under the superintendence of 
the writer, as engineer for the John A. 
Roebling’s Sons Company, of New York, 
under the direction of C. G. Roebling, 
the youngest son of the original con- 
structor of wire cables. 

From the foregoing historical sketch 
it appears that the number of cable- 
bridges is very limited, and that the art 
of cable-making has, so far, -been con- 
fined to only a few engineers. 

While a description of the construction 
of the new East River bridge cables will 
not materially differ from what it would 
be if written twenty years ago for the old 
Brooklyn bridge or any other cable, it 
will probably be a little more interesting, 
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not only on account of the great size of 
these cables and the exceptional material 
they are composed of, but also on account 
of the remarkably short time in which 
they were constructed and the means 
applied to accomplished that end. 

The beginning of cable-making con- 
sists in the erection of some auxiliary 
structures and of the cable-spinning 
machinery. Of course, it is understood 
that the towers on which the cables rest, 
and the anchorages to which their ends 
are fastened, are in place before the tem- 
porary structures can be built. 

At the old Brooklyn bridge and other 


Cable-Shoes in Position While the Cable is Being Made. 


bridges the auxiliary structures consisted 
of one narrow footpath for facilitating 
intercourse between the shores, and of 
two or three light cross-bridges called 
“‘cradles’’ for places of observation while 
regulating the wires, all suspended from 
four or five single wire ropes. 

At the new East River bridge a more 
stupendous structure was erected with 
the idea of giving access to the cable asa 
whole and to each strand singly at all 
points from end to end, which, it was 
supposed, would facilitate and hasten 
several operations necessary in cable- 
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making. The result corroborated the 
correctness of this supposition, as will be 
seen later on.. The auxiliary structure 
in this case was nothing less than a large 
temporary suspension bridge consisting 
of four double-deck footways or working 
platforms, one for each cable and direct- 
ly under the same. To understand the 
object of a double deck, it may be explain- 
ed in advance that the total mass of wires 
in one cable is subdivided into separate 
bundles called ‘‘strands,’’ which are 
manufactured in a higher position than 
that which they ultimately occupy. The 
upper deck of the foot bridge, hangs three 
feet under the strand 
while it is manufac- 
tured, and the lower 
deck is about two to 
three feet under the 
strand in its final posi- 
tion. 

The difference be- 
tween the upper and 
and lower position of 
a strand is fourteen 
feet in the middle of 
the span, running out 
to about two feet at 
the towers on top of 
the saddles. The foot 
bridge is suspended 
from four lower and 
. four upper cables. Each 
of the lower cables consists of three 
two and a quarter-inch steel wire ropes, 
and each upper cable of a single two 
and a quarter-inch rope. The combin- 
ed strength of these sixteen wire ropes 
is 3,328 tons, while the total weight 
of the center span of the foot bridge 
amounts to five hundred tons. From 
the accompanying pictures of the foot 
bridge structure it will be noticed that 
it really consists of two separate bridges, 
about sixty feet apart, connected by a 
number of cross bridges, which serve 
not only as a convenience for com- 
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munication but also as stiffeners and lat- 
eral struts in order to guard the bridge, 
in conjunction with four inverted storm- 
cables, against excessive side swaying 
and vertical oscillations. 

A novel method for erecting this 
bridge was adopted. ‘Three of the large 
wire ropes, coiled on drums, were placed 
on a scow in front of the New York 
tower. The ends of the ropes were 
lifted over the tower and carried back to 
the anchorages, where they were secured 
to special anchor girders. The scow 
was then towed across the river and the 
ropes, paying out from the drums, were 
allowed to sink to the bed of the East 
River, whence they were afterwards 
hoisted into position. This was done by 
taking the ends of the ropes over the 
Brooklyn tower and connecting them 
with powerful tackle blocks and quick- 
acting machinery, which accomplished 
the raising from the river’s bottom toa 
point high above the highest shipmasts 
in about five or six minutes. During 
this operation navigation had to be inter- 
rupted, and, as a whole, it was in some 
respects a hazardous undertaking, be- 
cause a rope might have been caught 
under a rock, or sunken wreck, which 
would have been followed by the rupture 
of the cable or a break of the machinery 
and be the cause of much loss of time 
and money, if not also of life. Fortu- 
nately all the cables were raised without 
delay or accident, but it was a great 
relief to the engineers and all connected 
with the work, when the last rope swept 
the surface of the water, raising a long 
streak of white foam, and a minute later 
was seen swinging in the air, one hun- 
dred and sixty feet above, covered with 
seaweed and debris from the depths of 
the great waterway which the new bridge 
was to span, destined to form the second 
connecting link between the cities of 
New York and Brooklyn. 

A second important auxiliary struc- 
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ture for making cables is what may be 
called the ‘‘spinning apparatus.’ It 
consists principally of a moving endless 
Wire rope to which a wheel is attached 
that carries the wires from one end to 
the other. The rope passes around end- 
sheaves, located on the anchorages, one 
of them being driven by a steam-engine 
with appropriate gearing. Between the 
anchorages the’ rope is supported by 
rollers on top of the towers and at sev- 
eral points on timberframes erected on 
the foot-bridge. The attachment of the 
wheel to the rope is made by a contriv- 
ance called a ‘‘ goose-neck,’’ which en- 
ables the rope and wheel to pass over 
the supporting rollers without impedi- 
ment or violent shocks. In the case of 
the new bridge there are two endless 
ropes, stretched a little above the line of 
the main cables, with four carrying- 
wheels attached; one for each cable, 
which, by traveling forward and back- 
ward, supply the wires for the four 
cables. The traveling rope hasa diam- 
eter of three-quarters of an inch and it 
requires an engine of fifty horse-power 
to drive the apparatus, while each wheel 
carries two wires, with a speed of four 
to five miles per hour. 

Beside the foot-bridge and traveling 
rope, it requires a number of other 
machines and tools for a complete cable- 
making outfit, of which mention will be 
made while describing the different op- 
erations. 

It has already been stated that the whole 
mass of wire 1n one cable, for convenience 
of regulating and of making end attach- 
ments, is subdivided into separate bun- 
dles or strands. The number of strands 
may be chosen arbitrarily, but in order 
to obtain a cylindrical cable by squeezing 
the strands together, it 1s necessary that 


they should be laid up in the form of a 


regular hexagon, which requires either 
7.-19, 37, Ol -or O1 -Strands,> “Mrrae ae 
Buck, the designer and chief engineer of 
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the new East River bridge, decided on 
thirty-seven strands, each to contain 208 
wires and to be three inches in diameter. 
For attaching the chosen number of 
strands -to the anchorage, the end of 
the anchor chain was arranged in four 
tiers, each consisting of three groups 
of eyebars with four bars in each set, 
- connected by a single seven-inch pin. 
The end loops of each strand pass 
around a horseshoe-shaped steel casting 
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ence in height is obtained in two ways: 
First, the cable-shoe, instead of being at 
once connected with the anchor-pin, is 
temporarily located several feet back of 
the pin on a casting called the ‘‘leg,’’ 
which abuts with its front end against 
the anchor-pin, and has at its rear end a 
lug over which the cable-shoe is placed, 
flat side up. 

In this position of the shoe it is easy 
to put the bight of a wire, as it is taken 


Partial View of a Pier, Showing the Anchorage and the Traveling Wheel. 


called a cable-shoe, which fits in the 
space between two bars and is held 
there by the same seven-inch pin. All 
groups of anchor bars are arranged for 
three strands, with the exception of the 
center group in the second tier, which 
has four strands. 

In describing the foot-bridge it was 
mentioned that the strands are manu- 
factured in a higher position than they 
will occupy in the cable. 


This differ- 


from the traveling wheel, into the groove 
of the shoe, which would not be possible 
if the shoe were on the anchor-pin be- 
tween two eyebars. 

A second way which helps to raise the 
strands above their normal position 
consists in supporting at the towers the 
strands on rollers, placed on top of the 
saddles, whence they are afterwards 
lowered into their final position in the 
groove of the saddle. 
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The combined operation of lowering 
the strands from the supporting rollers 
into the saddles, and of letting th- cable- 
shoes go forward from their seat on the 
leg to their final position at the anchor- 
pin, causes the strand to drop in the 
center of the main span fourteen feet, or 
equal to the difference in height between 
the upper and lower deck of the foot- 
bridge. One picture shows the anchor 
chain with a number of finished strands, 
and two shoes in position on the leg with 
partially finished strands. Another 
shows the saddle on top of the towers, 
with the rollers which support the 
strands during the time of their manu- 
facture. The long wooden rollers across 
the saddle support the running wire sus- 
pended from the carrying-wheel when it 
travels from one end of the bridge to 
the other. 

The erection of the auxiliary struct- 
ures is not the only thing which must 
preceed cable-making. Of not less im- 
portance is the theoretical work for 
determining the exact location of the 
saddles on the towers, and the deflection 
of the strands, so that the latter will 
hang in their proper height and the sad- 
dles stand in the centre of the towers 
after the bridge is finished. It requires 
long and laborious calculation, with ap- 
plication of the higher matheniatics, for 
solving the problems in question. All 
these scientific labors, in addition to in- 
venting and constructing many special 
appliances for spinning and handling the 
unprecedented number of thirty-seven 
strands in the shortest possible time, had 
to be performed by the contractor, who, 
in accordance with the articles of the 
contract, must be responsible not only 
for the quality, but also for the theoret- 
ical correctness of his work. From 
this circumstance it follows that such a 
contract for cable construction can not 
be compared with an ordinary stone or 
earth contract, where the speed of the 
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work merely depends on the number of 
men and tools employed, but that it 
should be treated with a certain respect 
due to its scientific nature by acknowl- 
edging that brainwork as well as prac- 
tical constructions, which are subjected 
to delicate adjustments and must be 
executed with the utmost exactitude, 
can not be whipped into qui-ker action 
by threats or faultfinding. The writer 
makes this remark because, on account 
of an impossibly short time for building 
these cables, as stipulated in one para- 
graph of the contract, having been ex- 
ceeded, some people in authority as well 
as the combined daily press, not exempt- 
ing several scientific papers, have found 
more fault with and heaped more abuse 
on the company building the cables of 
the new East River bridge than on any 
other contractor within the memory ofa 
lifetime. It seems like an epidemic ; 
somebody started the vague and un- 
proved imputation that this contractor 
is guilty of ‘‘inexcusable delays,’’ and 
everyone repeats it in word and print, 
without knowing anything about it and 
without making the least effort to find 
out whether the blame is true and justi- 
fied or not. Asa matter of fact it is not 
justified, because there was not only no 
delay, but actually these cables were con- 
structed in one-third the time of any 
previous record for such work. 
The-actual cablemaking begins with 
suspending the ‘‘ guide-wire.’’ This is 
an ordinary wire stretched from one 
tower to the other and accurately ad- 
justed in accordance with the results of 
the theoretical calculations. The object 
of this wire is to serve as guide for sus- 
pending all the other wires of one strand. 
Every wire in a strand and in the whole 
cable is supposed to have the same ten- 
sion, which is the case when all wires 
have precisely the same deflection and 
hang parallel with each other. In the 
construction of former cables all wire, 
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wound on large drums, was located on 
one side of the river, but in the present 
case it was divided and placed on both 
sides. There were four drums, each 
containing four tons of wire, located 
behind the shoe and along the anchor- 
chain of each cable. As the total weight 
of one strand is about thirty tons, the 
eight drums of wire, four at each end, 
were just sufficient for making one half 
strand ; but, as soon as one drum was 
empty it was replaced by a full drum, 
hence the spinning of all the strands was 
continuous without any other interrup- 


Apparatus for Transferring the Shoes from their Temporary to Permanent 
Positions. 


tion than was necessary for the manipula- 
tions of the strand itself, 

The end of the wire from one drum is 
fixed to one side of the shoe; then the 
wire passes around the back end of the 
shoe and the bight of the wire, formed 
between the shoe and the drum, is 
placed around the traveling wheel, which, 
in its trip across the river, carries two 
wires from one anchorage to the other. 
This is illustrated in Fig. 3, showing 
nien in the act of placing the bight of wire 
on the wheel, which is ready to start. 
It is evident that the wire running from 
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the shoe to the wheel is without appar- 
ent motion, and, therefore, called the 
‘‘standing wire,’’ while the wire run- 
ning from the wheel to the drum must 
move with twice the velocity of the 


working rope and is called the ‘‘ running 


wire.’’ When the wheel arrives at the 
other end, the bight of the wire is taken 
from the wheel and placed over the shoe 
in such a way that the running wire 
comes on the side of the shoe which is in 
line with the fixed end of the wire at the 
other end. 

Suppose the first trip of the traveling 
wheel was from Brook- 
lyn to New York, then 
the regulation of the 
wire is done in the fol- 
lowing way: a man 
stationed on the foot 
bridge halfway between 
the Brooklyn anchor- 
ageand Brooklyn tower 
gives signals to men on 
top of the Brooklyn 
tower for tightening or 
relaxing the standing 
wire until it hangs par- 
allel with the guide- 
wire; then three men 
standing on the foot 
bridge in the middle 
and in the quarters of 
thecenterspan signal to 
men on the New York tower to pull the 
standing wire to the deflection of the 
guide-wire; then a man on the New York 
landspan of the foot bridge signals to 
men at the New York anchorage for ad- 
justing the wire to coincide with the 
guide-wire. ‘The whole standing wire is 
now regulated and the same operation 
begins in the opposite direction for the 
running wire. It is first adjusted in 
the New York landspan by men on the 
New York tower after receiving the 
signals of an observer stationed on the 
New York landspan of the foot bridge ; 
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then in the centerspan and last in the 
Brooklyn landspan, precisely in the same 
manner as described for the standing 
wire. The standing wire is always reg- 
ulated in the same direction as the 
wire moves when carried across the river, 
and the running wire is regulated in the 
opposite direction. 

While this regulation of the two wires 
goes on, the traveling wheel returns 
from New York to Brooklyn with two 
wires taken from a drum standing on 
the New York anchorage and placed 
around a second shoe of the same cable, 
in the same manner as was described for 
the first shoe for which the wire was 
taken from the Brooklyn wire drums. 
When the wheel arrives, on its return 
trip, at the Brooklyn end, the regulation 
of the first two wires for No. 1 shoe is 
already finished. The running wire is 
laid alongside of the original end of the 
wire ; then it is passed around the end 
of the shoe to the opposite side of same, 
and the new bight, formed between the 
shoe and drum, is placed again on the 
traveling wheel, carrying the wires 
across, which are regulated in the same 
way as the first two wires. 

While the wheel carries the second 
two wires for No. 1 shoe from Brooklyn 
to New York, the first two wires for 
No. 2 shoe are regulated, and in the 
same order it goes on until one hundred 
and four bights, or two hundred and 
eight wires, have been placed in each 
shoe, which finishes two strands of the 
cable. It is obvious that by this method 
of carrying wires across from each end, 
two strands can be spun in the same 
time as is required for spinning one 
strand, for which the wire can be taken 
from one side only. 

After one strand is finished, it is 
squeezed with tongs to a. cylindrical 
shape and wrapped every ten or fifteen 
feet with a few turns of annealed wire. 
The time required for this squeezing 
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and wrapping is, thanks to the foot 
bridge which makes every point of the 
strand accessible, only a few hours, 
while on former occasions, where the 
wrapping had to be done by men stand- 
ing on a suspended ‘‘ buggy ’’ which ran 
on the strand, it required several days. 

The next operation consists in plac- 
ing the strand in its final position. First 
the shoe is relieved from its seat on the 
leg and let forward to the anchor-pin. As 
the tension on one strand is about twen- 
ty-five tons, it requires a strong appara- 
tus for doing this work safely. The so 
called ‘‘ letting off’ apparatus, specially 
designed for this purpose, is shown in 
the cut. It consists of a couple of 
steel plates and steel bars which take 
hold of the shoe and which are connect- 
ed with a four-inch ratchet screw that is 
anchored to a strong wire rope. The 
ratchet was worked by an engine with 
which the whole operation of taking the 
shoe from the leg and letting it go for- 
ward for a distance of three feet was per- 
formed in twenty minutes. Simulta- 
neously with ‘‘letting off’’ the strand, 
the latter was also lifted from a roller on 
top of a casting, located in front of the 
anchorage, and lowered into the hexagon- 
al groove of the same casting, which 
serves as a temporary resting place for 
thecable. The object of this intermediate 
support of the strands, which is pre- 
cisely at the height the cable will occupy 
when the bridge is finished, is to con- 
fine the change of curvature in the land 
cables, caused by the forward motion of 
the saddles, to that portion of the cable 
which is clamped into a cylindrical form, 
and to leave the lower end of the cable 
undisturbed for the last twenty-six feet, 
in which the strands spread in all direc- 
tions toward the cable-shoes. 

After the centerspan of the bridge is 
completed, the land cables rise sufficiently 
to clear those supporting castings and the 
latter are removed. 
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One more operation is necessary before 
the strand is ready to be regulated, name- 
ly, to lower it from the supporting 
sheaves on the saddle into the saddle it- 
self. This is done with an apparatus 
consisting of a steel beam about fourteen 
feet long, to which the strand is lashed 
with wire at eight or ten points. The 
beam is suspended at its center of gravity 
from a three and a half-inch screw-bolt 
about seven feet long, which hangs 
from a timber frame and rests with 
a roller-bearing nut on a_ ball-and- 
socket jointed casting, so that the 
screw-bolt can swing in any direc- 


A Glimpse of the Cable Strands on Top of the Saddles. 


tion without being subjected to bend- 
ing strains. The roller-bearing nut 
makes the screw work very easily, and 
four men can lower a strand in ten 
minutes. ‘The strand is now ready to be 
‘‘regulated,’’ which means that its 
length is to be tested in response to the 
guide-wire, when it is the first strind, 
or with previously made strands, when 
it is one of the later strands. Theoret- 
ically, no regulation should be necessary, 
as the strand is supposed to have the 
exact length of the guide-wire, but, 
practically, such perfection 1s only 
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reached accidentally. Some inaccuracies 
creep in through sudden changes of 
temperature and through the difficulty 
of exact observations in more or less 
windy weather. The general tendency 
is to make the strands too long. For 
the purpose of adjusting the length of 
a strand, the shoes are provided with 
oblong holes or slots, about seven inches 
in excess of the pin’s diameter, which 
allow the shoes to be moved on the pin 
in either direction by taking out some 
‘‘liners,’’ previously put between the 
back of the shoe and the back of the pin, 
or by putting in more liners. The latter 
operation shortens the 
strand and the former 
lengthens it. The for- 
ward or backward mo- 
tion of the shoes is per- 
formed with the ‘‘let- 
ting off’’ apparatus. 
Generally the length 
of a strand does not 
differ more than two 
or three inches from 
what it should be, but 
occasionally it happens 
that nearly the whole 
range of possible ad- 
justing becomes neces- 
sary in order to get the 
strand right. Without 
such means of regulat- 
ing each strand, no cable could be 
constructed properly. It is well to 
claim that with proper care one strand 
could be made like the other, but prac- 
tical people know that it is impossible to 
measure, even on level ground, several 
wires, each 3,000 feet long, and get 
them all of the same length. How 
much less it is possible for hundreds 
of wires, spun through the air and 
measured merely by observation in all 
kinds of weather, must be apparent to 
every thinking person. 

After all strands are finished and cor- 
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rectly adjusted, the temporary wrappings 
are removed and the whole mass of wires 
is squeezed with powerful clamps into a 
cylindrical form of a diameter determined 
by calculation or by experiment. To 
facilitate the final squeezing process in 
cables so large as those of the new East 
River bridge, it is advisable to divide 
the labor and, first, to unite the seven 
center strands by squeezing and wrap- 
ping into a core of about eight inches 
diameter. This operation is illustrated 
in Fig. 6. By imagining larger squeez- 
ers and a larger cable, the same picture 
would not differ from one that would 
show the final process of squeezing and 
clamping. While the former cables, made 
on the Roebling method, received a con- 
tinuous wire wrapping, those of the new 
East River bridge will only be clamped 
together every twenty feet by the cable- 
bands, with three short intermediate 
wrappings between the bands. For pro- 
tecting the cables from atmospheric in- 
fluences, which is one object of a contin- 
uous wrapping, they will, in this case, 
be enveloped by a sheet-iron covering, 
fitted between the cable-bands. This is 
something new, and whether it is better 
than wrapping can only be proved in 
course of time. As far as present ex- 
perience goes, the wire wrapping protec- 
tion was perfect. Cables, examined by 
the writer, after forty years of exposure 
were found free from all oxidation under 
the wrapping, and the only rusty wires 
were found on the saddles and at the anch- 
orages, where there was no wrapping. 

In conclusion, it may be interesting to 
give some additional data about this 
great bridge. 

Its span from center to center of tow- 
ers is 1,600 feet. The height of the 
towers is 332 feet above high water. 
The width of the bridge will be 118 feet, 
and it will carry two railroad tracks for 
suburban trains, four trolley tracks, two 
roadways for wagon travel, two side- 
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walks and two bicycle paths. The land- 
spans are six hundred feet long, but 
they are not like those of the old Brook- 
lyn Bridge, suspended from the cables. 
The space is bridged over with two 
trusses resting on an intermediate pier, 
and the cables serve merely as backstays. 
for the cables of the main span. 

Each cable is composed of 7,696 No. 6 
wires, each wire having a strength of 
6,000 pounds, corresponding to 200,000 
pounds a square inch. The combined 
strength of the four cables, therefore, is 
about 96,000 tons, for supporting a dead 
weight of 12,000 tons and a total dead 
and estimated live load of 16,000 tons. 
The maximum tension in the cables, 
produced by those loads, is 24,000 tons, 
hence the cables are four times stronger 
than their maximum stress, or, as it is 
technically expressed, they have a factor 
of safety of ‘‘four.’’ This is precisely 
the same factor of safety as that of the 
old Brooklyn bridge for its own weight 
and the live load it carries, showing that. 
the latter bridge, though absolutely 
weaker, is relatively just as strong as the 
new bridge, and that all fears about its 
safety, as rumored during the past year, 
are unfounded. If the engineer of the 
new Hast River bridge had shared such. 
an apprehension, he would certainly not 
have made the same supposed error, and 
he would have constructed the new 
bridge with a larger factor of safety. 

The construction of the foot bridge 
began on April 9, I901, and was com- 
pleted in three months. Three months 
more were required for placing the cable 
machinery in position, adjusting the 
guide-wires, etc., and the first cable wire 
was run out on November 27, while the 
last wire crossed the bridge on June 27, 
1902. Hence, the total cable-spinning 
has required seven months, which is 
three times faster than the record for the 
old Brooklyn bridge. At the latter struc- 
ture the greatest quantity of wire spun 
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in one day amounted to nineteen and a 
half tons, while the maximum at the 
new East River bridge was seventy-five 
tons, and the average thirty-five tons. 


Squeezing and Binding the Core of the Cable in Midair 


These are figures which prove, better 
than any argument, that all appliances 


a, 


of making time, were vastly superior to 
those formerly in use. The time elaps- 
ing between the first rope stretched and 
the first cable wire spun was ten months 
at the Brooklyn bridge, 
and at the new East 
River bridge only seven 
months. These figures, 
andsithe wacts that ail 
work was done with- 
out a single accident, 
show also that the im- 
putation of ‘‘inexcus- 
abledelays’ sis fottid= 
ed either on misunder- 
standing or on inten- 
tional misrepresenta- 
tions. 

It is expected that 
the process of squeez- 
ing the cables, putting 
on the cable-bands, 
suspenders and cable- 


covering will require three months, and 
that the whole bridge will be completed 


used in the construction of these cables '' and open for traffic in about two years 


worked successfully and, for the object 


from the present date. 


The Welsbach Mantle 


On the coast of Brazil is a large de- 
posit of monazite sand, resembling sea 
sand, but somewhat more yellowish and 
brownish, which contains several per 
cent of the oxides of thorium and ceri- 
um, says the Gas World. ‘This sand is 
shipped principally to England and Ger- 
many, where these elements are extract- 
ed and sold as nitrates which are solu- 
ble in water, and with them mantle man- 


ufacturers make solutions into which the 
knitted cotton fabric is dipped, subse- 
quently dried and the cotton burned, leav- 
ing a network of oxides of thorium and 
cerium in the proportion of 99 parts of 
the former to one of the latter. To pro- 
tect this delicate fabric from breakage it 
is dipped into collodion, which upon 
evaporation stiffens the mantle and is 
readily burned off after the mantle is put 
in place upon the burner. 


New East River 


The new East River bridge, legaily 
known as the Williamsburg bridge, will, 
when finished, be the longest and largest 
suspension: bridge in the world. It is 
expected that it will be finished about 
September I, 1903. 

Its dimensions are as follows: 


Feeu 
Length between terminals,....... 7,200 
Main span, center to center of 
LOWETSE ree tn nis eee 1,600 
Main span, clear,-from tower to 
COWCT Fs Pek stete' Saisa' «tbe oh eee 
Width -o1 bridges 0... 2 peer 118 
Clear height of roadways above 
mean high water at pier heads.. 122 
Clear height for 200 feet each side 
of center of river-span. .v<san 135 
Height of masonry foundations 
above dion: water... |) eae 28 
Height to center of cables at tops 
of towers above high water.... 333 
Total height of towers, including 
Cableseeton.. ..eearerena ee 236)-feet 
PIZETO1eCAISSONS 4 © ey See ae 70x60 feet 


Size of foundations (coping) . .63x47 feet 
Weight of steel towers, each. .3,000 tons 
Size of main members of towers 


Clegs') Seat tea) ic cae eee 4x4 feet 
Meneth- of cables.) cacht..ai see 2,900 feet 
Diameteqroty cables). ters 1834 inches 
Number of wires in each cable. ...7,696 


size of wires....No. 8, about 3/16 inch 
Weight of cables and fittings. .4,500 tons 
Weight of suspended structure 

Pech ee at ty ey ony 7,500 tons 
Pressure of cables on top of each 

tO WEL Gl rian om oles 3 “sss FOO tons 
Stress of cables on anchorage, 

total Paunwhane ere ae 20,000 tons 
Size of anchorages, at the ground, 

FLO UIT Meade ei oa res oe Sit 150x180 feet 
Material of anchorages, 

Cente § limestone with granite facing 


Bridge Statistics 


Weight of anchorages, about 
cat iry COUE RT Re anh ER 100,000 tons each 
Total weight of steel in bridge, 
ADOUD cy ns Gass wy eee 45,000 tons 
Total cubic yards of masonry, 
about, 
Total amount of timber, feet board 
measure 0) oe ee 10,000,000 
Total number of barrels of cement, 


abouts 2oads. oe dao 200,000 
Depth of foundations below high- 
water mark: Manhattan side, north 


caisson, 56 feet; south caisson, 66 feet. 
Brooklyn side, north caisson, 115 feet; 
south caisson, go feet. 
Total estimated cost .. 
Estimated cost of land. 
Oct. 28, 1896.—First con- 
tract let: for Manhat- 
tan tower foundations, 
work begun Nov. 7, 
1896; completed Sep- 


.. $15,000,000.00 
9 ,000,000.00 


tember, 1898; cost 373,402.71 
Sept. 30, 1897.-—Brook- 

lyn foundations begun ; 

finished March, 1899; 

COBEa ee ht Scr aatngeer 485,082.75 
Oct., 1897. — Manhattan 

anchorage begun; cost. 797,770.00 
Jan., 1898.—Brooklyn an- 

chorage begun; cost... 7711S Oo 


Feb. 21, 1899.—Contract 
let for steel towers and 
EnrdSPBNSACOSt hint. 

Dec., 1899.—Contract let 
for cables and_ sus- 
penders; cost 

Nov. 7, 1900.—Contract 
let for steel and ma- 
sonry approaches : 

Manhattan side to cost.. 

Brooklyn side to cost... 

May 8, 19g01.—Contract 
let for steel suspended 
structure to cost 


® 
1,220,726.60 


1,407,440.00 


@, 6 se Sie o s¢ 


1,488,200.00 
947,000.00 


0) 3@ “ele he 


1,123,400.00 
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The bridge will carry twelve separate 
roadways of one sort or another, arranged 
in three decks. Eight of these will be 
on the main deck. Next to the outer 
edge of this deck on either side will be 
a carriage road twenty feet wide be- 
tween curbs; next, on either side, will be 
two sets of trolley car tracks nine and 
three-quarter feet from center to cente- 
and within these two footpaths, each 
ten and one-half feet wide. On the 
deck above, which will be of the same 
width as the two footpaths, will be two 
bicycle paths and still above these, on 
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the upper deck, of like width, two sets 
of tracks for elevated railroad trains. 
The bridge begins on the Manhattan side 
at Norfolk street between Delancey and 
Broome streets and extends to Have- 
meyer street’in the Williamsburg district 
of Brooklyn, between South Fourth street 
and Broadway. Beyond each end of the 


bridge are to be plazas, each two blocks 


long and two hundred feet wide. The 
main towers stand, one at the foot of 
Delancey street in Manhattan and the 
other at the foot of South Sixth street 
in Brooklyn. 


Action of Light on Gems 


At the last meeting of the Academie 
des Sciences de Paris, M. de Lapparent 
summarized a report of M. Chaumet rel- 
ative to the action of light on precious 
stones. The speaker observed that vio- 
let light developed a fluorescence in the 
diamond, and that this fluorescence pre- 
sented a much greater intensity with dia- 
monds of the greatest commercial value, 
The speaker further 
observed that a yellow diamond cut in 
facets, which gave forth golden reflec- 
tions, did not manifest its fluorescence 
after having been submitted to the violet 
light, or at least that this fluorescence 
ended with the red illumination at the 


Says an exchange. 


border of the facets. Several hours later, 
however, the diamond turned brown and 
lost its material value, but this alteration 
was only momentary, and the diamond 
quickly regained its natural yellow tint. 
The action of violet light is not restricted 


,to diamonds; it may be exercised on ru- 


bies to such a degree as to be of great as- 
sistance in determining values. Thus the 
rubies of Siam and Burmah represent 
a very different market value, and yet 
it is very difficult to distinguish them. 
Violet light, however, produces on the 
first but a feeble fluorescence, whereas it 
excites an intense fluorescence on the 
second—the rubies from Burmah. 


Gold Milling in Arizona 


Down in Santa Cruz county there 1s, 
according to Professor Blake, of the Ari- 
zona School of Mines, a sticky clay 
gouge which is so refractory that the 
usual methods of mechanical separation, 
amalgamation or concentration failed ab- 
solutely to extract the gold from the clay. 
After practically every known method 
had been tried and had failed, the ingen- 


ious scheme of drying the gouge thor- 
oughly, afterwards beating it vigorous- 
ly with a club, was adopted with com- 
plete success. This novel plan is a cu- 
riosity in the mining methods of to-day, 
but it may be seen regularly in Santa 
Cruz county. The extraordinary tenac- 
ity of the clay has not been as yet ex- 
plained. 


Iron, the Touchstone of Civilization 


3y THE Hon. ABRAM S. HEWITT 


{The following paper was read before the American Geographical and Statistical 


Society by Mr. Hewitt on February 21, 1850. 


It is remarkable as a study of 


an industry which was but just beginning the enormous strides which have since 


been so astounding. 


With incisive, reassuring and prophetic mind, Mr. Hewitt 


saw deeply into the future and made predictions regarding the growth of the 
iron industry of the world, which even challenged his own courage to an- 


nounce. 


The accuracy of these predictions up to the present day is startling. 


The forces whose workings Mr. Hewitt saw so clearly are still virile and active 
and the paper stands todayas it did 1n1856 as a prediction and a prophecy.—Ed. | 


Mr. PRESIDENT AND GENTLEMEN OF THE 
Society: 
One of our poets has told us that Basil, 
the blacksmith, was 
“A mighty man in the village, and honored of 
all men; 

“For, since the birth of time, throughout all 
ages and nations, 

“Has the craft of the smith been held in repute 
by the people.” 

How far this feeling of respect for my 
calling has weighed with you in honor- 
ing me with a request to prepare a paper 
on iron, I know not; but it is quite cer- 
tain that from the earliest days there has 
been a peculiar charm about the business 
which has left its traces in the myths of 
the ancients, and in those mystical leg- 
ends of the middle ages that have sur- 
vived the decay of empires and feudal 
institutions, and even to this day delight 
the young at the Christmas fireside. 

In one of the earliest treatises on al- 
chemy, we are told how the “Sons of 
God,” who first fell from their high es- 
tate through love for “the daughters of 
men,’ imparted to their giant offspring 
the secrets of extracting the metals from 
the earthy calx; and who of us have 
forgotten with what intense interest our 
childhood was absorbed in those wonder- 
ful stories of King Solomon, in which 
this race of genii are represented as toil- 
ing, imprisoned in the bowels of great 
mountains, to produce the metals which 


enriched the wise king, and enabled him 
to build the Temple of God, “so that there 
was neither hammer, nor axe, nor any 
tool of iron heard im the house while it 
was in building.” 

_Nor is it strange that to the young or 
the ignorant, the idea of magical power 
should attach to those who, penetrating 
into the depths of the earth, shatter the 
mighty rocks with explosive power, rival- 
ing the thunderbolts of Jove, and by the 
combined action of earth and air, and fire 
and water, reduce from the dull ore the 
glowing vivid metal, till then 

“In stony fetters fixed and motionless.” 

It is a perpetual struggle against resist- 
ing nature, and the victory is only won 
by turning her own gigantic powers 
against herself, so that the ancients called 
in the aid of Gods to account for the 
triumph; and for the gift which, A#schy- 
lus has it, “has shown itself a teacher of 
every art to mortals, and a great re- 
source,” made the unhappy Prometheus 
expiate the offence in fetters on the rude 
Caucasian rock. 

But in our day the interest which at- 
taches to the production of iron rests 
upon a better appreciation of the difficul- 
ties to be surmounted; and upon a full 
knowledge that iron is the mainspring 
of modern civilization, Locke has told us 
that “he who first made known the uses 
of iron may be truly styled the Father of 
Arts, and the Author of Plenty;” and in 
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our own day, Hood thus wittily sums up 
its multifarious applications :— 

“The universality of the employment 
of iron is so manifest, especially in this 
country, that if any period has deserved 
the title of the Iron Age, to none can it 
be so characteristically applied as to the 
present. ‘The seas are traversed by iron 
ships ; the land travelled over by iron car- 
riages upon iron roads. We have iron 
engines employed for nearly every me- 
chanical purpose. Water is brought 
along our streets by iron pipes, and all 
our thoroughfares illumined by means of 
gas conveyed to us through a similar 
channel. Many of our houses have iron 
floors and iron roofs, whilst the windows 
are closed with iron shutters. In short, 
from the gigantic steamer which crosses 
the Atlantic, to the smallest of ornamental 
shirt buttons, this metal has become so 
prevalent, that the country ought to be 
ticketed, like a laundress’ window, with 
‘Ironing done here.’ But the wealth and 
comfort arising from this state make it 
equivalent to the much more lauded ad- 
vantages of the Golden Age.” 

The hand that penned these character- 
istic words was scarce cold in the grave 
before that great temple of industry, 
reared like a creation of magic, had been 
opened in the metropolis of the world. 
to receive the products of every clime, 
and exhibit the fruits of human ingenuity 
to admiring thousands. Fond enthusiasts 
dreamed that the reign of universal and 
perpetual peace had been inaugurated, 
and that the material which had been 
used for dealing out death and destruc- 
tion was now forevermore consecrated 
to human progress, and a higher civiliza- 
tion. But scare had the last notes of the 
national anthem died in the ears of the 
heterogeneous mass of hearers who were 
assembled from all nations and tongues 
of the earth to witness the magnificent 
closing of the most magnificent spectacle 
which mankind has ever seen, when the 
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rude alarm of war burst upon astonished 
Europe; and all the energy, skill, and 
genius of the world were called into play 
to devise new methods of applying iron to 
the work of destruction. Steamers hur- 
ried masses of men and supplies with a 
speed which throws the achievements of 
Napoleon into the shade. A railway is 
constructed from the sea to the beleag- 
ured city; the steam-whistle shrieks its 
wild requiem over the dead and dying as 
it conveys them by the carload to hos- 
pitals, sanctified by the holy and heroic 
presence of woman. The telegraph car- 
ries the swift messages of death, from the 
entrenched camps to the cabinets of min- 
isters, a thousand miles away. The tid- 
ings of victory or defeat are heard by a 
listening world before the great cannon 
have ceased to roar. For days and weeks 
together, the mouths of these gigantic 
monsters vomit forth iron hail, until walls 
are battered down by the resistless shock 
of twenty thousand tons of cannon balls; 
and the stern old Russian, who had stood 
unmoved while he lost his thousand men 
a day, is compelled to retire before what 
he graphically describes as “the fire of 
hell.” It is the terrible energy with which 
iron has been employed in this contest, 
rather than any skill in strategy or diplo- 
macy, which now enables the world to 
felicitate itself with the prospect of peace 
after the lapse of two short years, instead 
of having to endure all the miseries of a 
struggle protracted for thirty years, as 
in all former European contests. But my 
limits on this occasion do not permit 
to trench on the domain of the moralist, 
nor even of the man of science. My in- 
vestigation will have reference solely to 
the statistics and geography of the pro- 
ductionaot irons and if; asd fear the 
results be found dry, and lacking in 
originality, my apology must be found in 
the name and objects of this Society, 
and in the consideration, so well stated 
by another, “that statistics are far from 
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being the barren array of figures ingeni- 
ously and laboriously combined into col- 
umns and tables, which many persons are 
apt to suppose them. They constitute 
rather the ledger of a nation, in which, 
like the merchant in his books, the citizen 
can read, at one view, all the results of a 
year, or a period of years, as compared 
with other periods, and deduce the profit 
and loss which has been made in morals, 
education, wealth or power.” 

And first, I shall attempt to give you 
a succinct account of the growth of the 
business. Iron was known to the 
ancients; but being the most difficult of 
the metals to reduce, it came into use 
after the other metals were well known. 
Tubal Cain is admitted to have been the 
first manufacturer; but on so small a 
scale was his business established, that 
even in the days of Homer, a piece of 
iron which a single man could throw 
was offered as the most precious prize 
at the games in honor of the death of 
Patrocles. 
“Let him whose might can hurl this bowl, 


arise: 
Who farthest hurls it, takes it as his prize.” 


When Porus came from the land of 
gold and pearls and diamonds to propi- 
tiate the conqueror of the world, it is re- 
corded that his most precious gift to 
Alexander was a piece of Indian iron 
weighing forty pounds. In the days of 
Pliny it had come into more general use; 
and he is equally eloquent in describing 
its application in the arts of peace, as he 
is indignant at its perversion to the pur- 
poses of war. 
after the Christian era that its production 
was aided by any mechanical appliances 
worthy of the name. It is exceedingly 
doubtful whether cast-iron (carburet of 
iron) was known until the 13th century 
after Christ. Previous to this time, iron 
was made by simply placing the ore and 
charcoal in layers in a rude oven, and 
smelting it by a blast forced in by a com- 


But it was not until long 
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mon bellows, worked by the hand of man, 

We are accustomed to regard the cru- 
sades purely as an outburst of religious 
enthusiasm at a time when the civiliza- 
tion of the world afforded no outlet 
for the pent-up energies of men, and to 
attribute to them no other practical re- 
sult than the impoverishment of the no- 
bles, and the consequent liberation of the 
serfs. But it is probable that the return- 
ing crusaders brought back with them 
the knowledge of the manufacture of cast- 
iron, thus identifying the birth of mod- 
ern civilization with the birthplace of that 
divine religion which has accomplished 
for the moral elements of our nature what 
the use of iron has for the practical prog- 
ress of the race. 

The knowledge thus acquired was soon 
put to use throughout Europe; but it 
surprises the inquirer to find that in the 
year 1740, only 116 years ago, the total 
production of iron in England amounted 
to not more than 17,350 tons, made by 
fifty-nine furnaces, giving an annual pro- 
duction of 294 tons to each furnace. At 
that time I am satisfied that the total 
production of Europe did not exceed 
100,000 tons, of which 60,000 tons were 
made in Sweden and Russia, and one- 
half of this was imported into England. 
The annual consumption of iron in Eng- 
land was, therefore, 15 pounds per head 
of population, and in Europe did not ex- 
ceed 2 pounds per head. The destruction 
of wood, caused by this insignificant 
product, was so rapid, that the business 
of making iron was likely to be extin- 
guished, when, as is the universal rule, 
the evil which was dreaded gave birth 
to a remedy which imparted new life to 
the production, and has enabled it to 
reach its present gigantic proportions. 
This remedy was the substitution of pit, 
or mineral coal, for charcoal. To Dud 
Dudley, an Englishman, is due the merit 
of this discovery, or at least of its prac- 
tical. application; and to him, more than 
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any other man, belongs the title of the 
“Father of the Iron Trade.” But his 
discovery made little progress for the 
period of 100 years. In 1750 it came 
into general use; and in 1760 the first 
blowing cylinders were erected by Smea- 
ton at the Carron Iron Works. A single 
furnace was there made to yield 1,000 
tons per annum, or three times as much 
as the average of charcoal furnaces. This 
wonderful result agitated the whole in- 
dustrial world, so that even the poet 
Burns came to see the grand spectacle; 
and being refused admission, gave vent 
to his indigation in these rather indis- 
criminate lines :— 
We cam na here to view your warks, 
In hopes to be mair wise; 
But only lest we gang to hell, 
It may be nae surprise. 
But when we tirl’d at your door, 
Your porter dought na bear us; 
So may, should we to hell’s yetts come, 


POUt billy oataii; Sait Us, 
PAG e707. 


The total production of Great Britain, 
in 1788, had reached 68,300 tons, making 
an increase of 50,950 tons in 48 years, 

e300 per cent. -At this time Watts’ 
great invention of the steam-engine was 
introduced; and emancipating the iron 
works from dependence on sites where 
there was water power, produced so great 
an increase in the business, that in 1796 
the production had reached 125,079 tons, 
and in 1806, only 10 years later, it had 
increased to 258,206 tons, each furnace 
making an average of 1,546 tons per an- 
num; but the average of the best con- 
structed was 2,615 tons per annum, or 
nine times as great as the charcoal fur- 
naces only 60 years before. At this date, 
only 50 years ago, I am satisfied that the 
annual make of the whole world did not 
exceed 500,000 tons, one-half of the pres- 
ent annual production of the United 
States. The annual consumption of iron 
per head in Great Britain had reached 
40 pounds, showing conclusively a won- 
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derful progress in the arts of civilization: 
—the consumption having nearly trebled 
in less than 60 years. 

These were the results of the inven- 
tions of Dud Dudley and of Watts. But 
in 1783 and 1784, Henry Cort, also an 
Englishman, inaugurated a new era in the 
iron business, by his invention of the 
process of puddling (1. e., of converting 
cast-iron into wrought-iron in reverbera- 
tory furnaces), and of reducing the rough 
masses thus obtained into finished bars, 
by grooved rollers. The history of this 
great benefactor of his race is an in- 
structive one. Born to a competence, 
well educated in the science of his day, 
attracted to the iron business by an en- 
thusiasm which no obstacles could daunt, 
he devised two improvements, so essen- 
tial, that it is not too much to say that 
the iron business could not exist without 
them—that railroads would be imprac- 
ticable—that iron ships could not be built 
—because the wealth of the universe 
would not be adequate to the production 
of iron on a scale now rendered essential 
by the wants of civilized life. He ex- 
pended $250,000 in putting his invention 
into practice; he proved its merits; he 
built works for himself and others, which 
were eminently sucessful; he had li- 
censed a production which would inevit- 
ably have produced to him one of the 
largest fortunes which human ingenuity 
has ever achieved, when his associate, a 
deputy paymaster in the navy, was proved 
to be a defaulter to the extent of £27,- 
000 ; the patents were seized by the British 
Government, but instead of being prose- 
cuted, were kept tied up with the usual 
red tape, in the office of some government 
official, “without the slightest benefit 
either to the state or the patentee,’ so 
that the fruits of a life of honest labor 
were lost, and Cort was reduced to beg- 
gary—a monument of the sad results, on 
one hand, of a breach of official trust, 
and on the other, of official routine and 
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delay. William Pitt finally accorded to 
him a pension of £200 per annum, which 
he lived to enjoy for six years, dying 
broken-hearted, and the British iron trade 
generously raised £1,000 for the relief of 
his widow. And this was the temporal 
reward of one, the immediate results of 
whose inventions have been summed up 
by an abler hand than mine, as follows :— 

“In 1782, the total quantity of British 
hammered iron exported did not exceed 
427 tons. In 1854, the total quantity of 
pig iron exported was 293,074 tons; pud- 
dled and rolled iron, 883,237 tons; to 
which, if one-third be added for waste in 
conversion, the real quantity exported will 
be 1,177,649 tons—total British iron ex- 
POTlec, 470,72 3.t0ns. 

“In £782, the total ‘make of British 
hammered bar iron did not amount to 
10,000 tons—too inferior in quality for 
exportation beyond 427 tons. In 1853, 
the total make of puddled and rolled iron 
was very little short of 3,000,000 tons, 
which, at the cost of foreign iron previous 
to 1783 and 1784, averaging, exclusive 
of duty, £40 13s. 4d. per ton, would not 
be less than £92,000,000 sterling ; where- 
as, by puddled and rolled iron, at the 
average cost not exceeding £10 per ton 
at the most, it has cost only £30,000,000 
sterling, thus saving in one year £62,- 
000,000 sterling, as compared with for- 
eign bar iron; being all made out of ma- 
terials previously useless, and by British 
labor. For the last 66 years, including 
money less paid to foreign countries for 
bar iron, and more received from them 
for 8,000,000 tons of British puddled and 
rolled iron, besides 17,000,000 tons for 
home consumption, extra profits to the 
iron manufacturer, £37,000,000 sterling, 
and profit to the mineral owners at least 
£ 12,000,000 sterling, the whole saving to 
the country is equal to £ 300,000,000 ster- 
ling, besides feeding and clothing four 
generations of workmen and their fam- 
ilies, or more than 600,000 people for 
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sixty-six years. These are the services 
of Henry Cort.” 

I have detained you too long from the 
main subject; but less I could not say, 
without being treacherous to the memory 
of a man to whom justice has never been 
done.* 

Since the time of Cort, with the ex- 
ception of the introduction of the hot 
blast, in 1829, and of the use of anthra- 
cite coal in 1837, of which I shall have 
occasion hereafter to speak, no material 
improvement has been made in the modes 
of making iron, and in 1806 all the pro- 
cesses were in use which now prevail in 
the best constructed works. The growth 
of the business was thenceforth very rap- 
id, limited only by the consumption of 
product. 


In 1818, the prod- 


UCteeotasdareat 

Britain was es- 

timated at ....300,000 tons 
In.1820 ..........400,000 tons*(Minsiten) 
In*1&22..........+452,066 tonsa @nien 
[A t620 eee s Sor Ome 


At which date the yield of each furnace 
averaged 2,228 tons, being an increase of 
45 per cent in I9 years, chiefly due to 
improved machinery, larger furnaces and 
better blasts. 

In 1830, the annual make was 678,417 
tons. The use of the hot blast now en- 
abled raw coal to be substituted for coke, 
by which the consumption of coal was 
largely reduced, 7. e., from 8 tons 1% 
cwt. to 2 tons 13% cwt. for making one 
ton of pig iron in Scotland, to whose ores 
and coals it was found to be chiefly ap- 
plicable. As the present make of Scot- 
land is now over 800,000 tons, the annual 
saving in coal is nearly five millions of 
tons, or about the quantity mined on the 
Atlantic slope of the United States. It 


*I have since learned that a subscription is 
on foot in England for the benefit of Cort’s 
descendants. 
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is worthy of note that Neilson was com- 
pelled to enforce his patent by legal pro- 
cess against the combined strength of the 
trade; and it was only after years of vex- 
atious delay that his patent was affirmed 
on appeal to the House of Lords, and 
that he received the reward of his great 
discovery. It is recorded that the Bairds, 
the princely proprietors of the Gartsherrie 
Works, and who, from being day-laborers 
in a coal mine, have achieved their pres- 
ent position as the makers of over 100,000 
tons of pig iron per annum, and as the 
richest manufacturers in the world, set- 
tled Neilson’s damages for infringement, 
by a check on the Bank of England for 
£150,000 sterling. So marked was the 
effect of this discovery, that 


Tons. 
In 1836, the make amounted to 1,000,000 
thy TRS ay, Sean ee ean 1,248,781 
OAC Ree ee en fe ese 1,396,400 
RAMRL 90 eit. Nau ee nts <> 1,512,500 
ROA OUTETG) ) on ia ee a 1,999,008 
1 hy LESS VES RRO oe SSD Siler area a 2,701,000 
TTS St CP UT OTT cae ss ks 3,585,900: 


Made-by 599 furnaces, giving an average 
to each of 6,000 tons, being over 2% 
times the yield of each furnace in 1825. 
This incredible product was achieved by 
the direct labor of 238,000 men, and 2,120 
steam-engines, of an aggregate power of 
242,000 horses, and the value of the gross 
product was $125,000,000. If you will 
pause to consider the infinite variety of 
uses to which this iron has been applied, 
for it was all consumed at least six 
months ago, you may perhaps be able to 
form some idea of the millions of human 
beings whose labor it has absorbed, and 
to whom it has given bread, especially 
when I tell you (I quote the British Quar- 
‘terly), “that a bar of iron, valued at $5, 
worked into horseshoes, is worth $10.50; 
needles, $55; penknife blades, $3,285; 
shirt buttons, $29,480; balance springs of 
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watches, $250,000;” all of which increase 
in value is given by the application of 
human labor. 

To make this product; and reduce 
rather more than half of it to bars, there 
were dug from the bowels of the earth, 
and consumed— 

12,346,000 tons of iron ore, 
2,450,000 tons of limestone, 
20,146,000 tons of coal. 


Tons 34,942,000 
A sum total before which the imagination 
stands appalled. 

I am inclined to believe that the pro- 
duction for 1855 did not materially ex- 
ceed the Netrest for 1554... vem the 
British lion pauses to take breath; but it 
is rather from the difficulty of providing 
materials on short notice, than from any 
unwillingness to supply the world with 
all the iron which is wanted for its an- 
nual consumption. I shall now endeavor 
to ascertain what that amount is, by suc- 
cinctly stating the make of other Euro- 
pean countries, as nearly as I can ascer- 
tain the same. 


Date. Tons. 
Ene landers rr at cet aaa chars 3,585,906 
France, 1845—438,900 tons est. 650,000 
Belong S55 mcptdeemes tt cia, 255,000 
Russia, 1849-’5I1—191,492 est. 300,000 


Sweden, 1850-’52—124,169 est. 157,000 


NOEWAY a LOSS crepes cores 3 os 22,500 
Austria, 1847—165,776 ....... 200,000 
PTUSSIAN sole cates at ee Cares om 400,000 
BalancetotsGermanver sess. 200,000 
[pa ware tab yaern, cut ct etencnsn 72,000 
Sy OREN torus a Rie epee tan e 27,000 
Denmark and balance of Europe 20,000 
TWiinitedaotatecmte eee on be ee a 1,000,000 

6,889,406 


The present annual production of the 
world does not, therefore, exceed 7,000,- 
ooo tons, of which Great Britain produces 
rather more than one-half. 


(Continued in September.) 


Protecting Pipes 


Some valuable suggestions regarding 
the saving of gas mains in streets from 
damage by stray trolley currents through 
electrolysis were brought out in a discus- 
sion before the Western Gas Association 
at a recent meeting as to whether wrought 
or cast iron pipes best resist such dam- 
age. 

The Progressive Age reports this por- 
tion of the proceedings as follows: 

Mr. Brownell: I would suggest, so 
far as I am concerned, I would not put 
any wrought iron pipe in the ground. I 
do not believe, after some years of ex- 
perience, that wrought iron pipe should 
be used to convey gas unless some meth- 
od is used like that of the Grand Rapids 
Gas Company, and they have less elec- 
trolytic action than any other city in the 
United States. That means a great deal. 
Current flowing through a pipe line will 
remove from sixteen to twenty feet of the 
iron per year, depending upon the oxide 
of the iron. Cast iron leaves a residue 
which is electro-negative, such as silicate- 
oxide, which is not carried away by the 
chlorines which are set free by the elec- 
tricity, and hence the residue which is left 
is enough to enable the cast iron to still 
convey the gas, but the loss of the iron 
is great. In other words, it may be com- 
pletely destroyed, but still be able to con- 
vey the gas. In the case of wrought iron 
there remains only a small percentage, 
probably from 0.25 to 0.5 per cent car- 
bon left. 


from Electrolysis 


Mr. Mcllhenny: 
practice of the Grand Rapids plant. 
you tell us what that is? 

Mr. Brownell: Mr. Doty, I believe in 
the city of Grand Rapids about two years 
ago, they put all their service pipe in the 
soil and poured a mixture of sand and 
tar around it. By this means there can 
be no escape of current from that service 
pipe into the earth, or from the earth into 
the service pipe, and when there can be 
none, consequently, of course, there can 
be no electrolytic action. 

I wish to add further one word, that 
gas companies using wrought iron pipe 
and using it in the manner which they 
have, will some day have to face the 
problem of contributory negligence. 
Where the companies have put down the 
pipes without protecting them, the ques- 
tion of contributory negligence will have 
to be faced. The courts will hold that 
you could have protected your service 
pipes. I believe there is not a man in 
the audience today who will deny the 
statement that he can protect his service 
pipes, and in answer to the question as to 
the use of a preparation by the Grand 
Rapids Company, it seems to me their 
course in encasing their service pipes in 
an effective preparation of this kind is 
the thing. 

Mr. Graves: I would state that we 
have 122 miles of pipe in the city of Buf- 
falo which we have succeeded in protect- 
ting perfectly by the use of insulated 
joints. 


You mentioned the 


Can 


Electro=Pulverization 


In pulverization by the electric furnace, 
the metal is heated to volatilization and 
forced into the collecting chamber by a 
jet of air or inert gas. Among. the use- 
ful powders produced in this way are 


those of bronze, tin and aluminum; of 
litharge, or lead oxide; and of chrome 
steels, used as abrasives. Variations of 
the process give such compounds as white 
lead.—Invention, London. 
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Fixation of Nitrogen from the Atmosphere 


At Niagara Falls is located a plant in 
which atmospheric air is decomposed by 
electric arcs and the nitrogen contained 
therein is fixed. This process is ina 
general way an outcome of the experi- 
ments of Priestley in 1785, and later of 
those of Cavendish. Since that time the 
matter has been one of continual research, 
and the present installation, which is the 
property of the Atmospheric Products 
Company, is claimed to be the first suc- 
cessful solution of the problem on a com- 
mercial basis. The importance of nitro- 
gen to animal and plant life is well re- 
cognized. Without it practically no veg- 
etation could exist, For more than a 
century it has been known that the oxy- 
gen and nitrogen of the atmosphere could 
be combined in the presence of moisture 
with the formation of nitric acid by pass- 
ing a series of electric sparks through a 
small quantity of air enclosed in a glass 
tube, but the quantity thus formed was so 


small and the expense so heavy as to’ 


make the process commercially prohibi- 
tive, its only value being as an interesting 
laboratory experiment. 

‘Nature produces nitric acid in this 
manner during thunder storms. The acid 
is washed down to the earth by the rain 
and there it combines with natural alla- 
line substances to form the salts needed 
for promoting vegetable life. So nature 
keeps the earth from becoming barren. 

Cavendish, in speaking of this experi- 
Ment im, 1785, says: “We may safely 
conclude that in the present experiments 
the phlogisticated air (nitrogen) was 
enabled by means of the electric spark 
to unite to and form a chemical combina- 
tion with the dephlogistical air (oxygen), 
and was thereby reduced to nitrous acid, 
for in these experiments the two airs ac- 
tually disappeared, and nitrous acid was 
actually formed in this room.” 


Since the time of Cavendish various 
workers have thought over and experi- 
mented with this method of forming ni- 
tric acid and other nitrogeneous com- 
pounds, but were unable to obtain any 
results sufficient to put it in the field as a 
commercial or even a practically possible 
source of nitric acid and its compounds. 

Sir William Crookes, in his address to 
the British Association, discussed this 
problem in a broad, scientific way, and 
points out that unless some new source 
of nitrogeneous compounds is soon dis- 
covered, the practical exhaustion of the 
present sources is a certainty within the 
life of the present generation. 

In the Niagara Falls plant the operat- 
ing company, after a long series of ex- 
pensive experiments, has been enabled to 
carry out Cavendish’s original discovery 
and to obtain, as is asserted, so large a 
vield of nitrogen at so comparatively 
trifling an expense that a supply of almost 
infinite proportions is assured. Lord Kel- 
vin, while in this country in April of this 
year, said: 

“T have just come from Niagara Falls; 
1 saw something there that I had never 
seen before; in fact, I regard it as the 
most interesting sight I have witnessed in 
America on my present trip. At the At- 
mospheric Products Company’s works I 
saw the fixation of nitrogen. It has been 
the dream of the electro-chemical workers 
for years to produce results that should 
be of commercial value, and that result 
has not been accomplished. Over a cen- 
tury ago the discovery was made that 
nitric acid could be manufactured from 
air, but not until the plant was estab- 
lished at Niagara Falls has the discovery 
been utilized in a practical wav.” 

Prof. Chandler, of Columbia Univer- 
sity, New York city, after inspecting the 
works and conducting an experiment for 
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the purpose of ascertaining exactly what 
the value of the work was that the com- 
pany is doing, says in part: 

“My particular object was to observe 
the working of the apparatus, to measure 
the energy consumed in a given time and 
to ascertain the product in order to form 
some basis for estimating the cost of the 
energy required to produce a given quan- 
tity of nitric acid or its equivalent. 

“The apparatus which I found there is 
designed to effect the combination of the 
nitrogen and oxygen contained in atmos- 
pheric air and produce oxides of nitrogen 
which may be subsequently converted 
into nitric acid, nitrates and nitrites of the 
metals or such other products as may be 
found desirable. : 

“The apparatus consists of: A _nitri- 
fying chamber, which is a vertical cylin- 
der provided with arrangements for main- 
taining a large number of electric arcs; 
a motor for causing the shaft in the nitri- 
fier to rotate in order to produce the arcs; 
a motor-actuated blower for forcing a 
current of air through the nitrifier; a 
chamber in which the reaction between 
the gases is completed; an absorption 
tower which extracts from the air com- 
ing from the nitrifier and the chamber 
the oxides of nitrogen produced by the 
reaction, and a 10,000-volt dynamo driv- 
en by a 2,000-volt motor.” 

In the experiments which Dr. Chand- 
ler conducted he reports that: 

“The absorption tower was thoroughly 
washed out and the dynamo was set in 
motion. A solution of caustic soda was 
allowed to trickle through the absorption 
tower, and the energy employed in pro- 
ducing the arcs was carefully measured. 

“The experiment was continued for 
two hours, two and a half minutes, the 
energy consumed during this period be- 
ing 12,500 watt hours, equivalent to 12.5 
kilowatt hours. 

“The product was carefully collected, 
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measured and analyzed in order to ascer- 
tain the amount of nitric acid or its equiv- 
alent produced during the experiment. 
“It was found that the product, which 
actually consisted of nitrate and nitrite of 
soda, contained the equivalent of one and 
one-quarter pounds of one hundred per 
cent nitric acid, equivalent to 1,785 
pounds of seventy per cent nitric acid. 
(A common commercial strength of 
this acid.) Twelve and five-tenths kilo- 


Charles 8. Bradley, President of the Atmospheric 
Products Company 


watt hours of energy produced therefore 
1,785 pounds of seventy per cent acid. 
One kilowatt hour therefore produced 
0.143 pounds. One kilowatt per year 
would therefore. produce 1253.5 pounds 
of seventy per cent acid. Assuming the 
cost of energy to be twenty dollars per 
year per kilowatt, the expense for energy 


FIXATION OF NITROGEN FROM THE ATMOSPHERE 


would be a little less than 1.6 cents per 
pound of seventy per cent acid. The cur- 
rent price of this acid at the present time 
is five cents per pound. 

“At the rate at which the acid was pro- 
duced in this experiment the yield of this 
unit of apparatus would be 8,766 pounds 
of seventy per cent acid per annum. 

“With regard to the working of the 
apparatus, I may say that it was per- 
fectly regular, extremely simple in its 
operation, and, so far as I could judge, 
admirably adapted to the purpose for 
which it was designed. These units could 
be multiplied indefinitely, would be inex- 
pensive to construct, require very little 
attention, and would suffer but little de- 
terioration in use. 

“The product of the process can be 
marketed in a variety of forms to meet 
a. variety of demands. For example, as: 

“Nitric acid; nitric gases for the sul- 
phuric acid chambers; nitrite of soda, po- 
tassa, lime, strontia, baryta, etc.; nitrates 
of soda or lime for fertilizing purposes, 
or mixed nitrates and nitrites could be 
furnished at a lower price and would be 
equally valuable as a fertilizer. 

“Further, it has been found that certain 
slight modifications in the running of the 
apparatus would greatly increase its effi- 
ciency. As the applications for patents 
for these improvements are still pending, 
I prefer not to state in detail what these 
improvements are, but they seem to me to 
be perfectly logical, and the evidence of 
their value was exhibited to me. 

“In conclusion, after witnessing the 
operation of this apparatus, I have not 
the slightest doubt that the problem of 
manufacturing nitrates and nitrites from 
the atmosphere has been successfully 
solved, and that with this apparatus it can 
be carried out on any scale that may be 
desired and will yield products at a very 
moderate fraction of the present cost of 
similar products now on the market.” 
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The nitrifying chamber, as will be seen 
in the illustration, is a cast-iron tank in 
which a vertical shaft revolves at three 
hundred revolutions per minute. On this 
shaft are contained one hundred and for- 
ty-four straight wires tipped with plati- 
num. The centrifugal force causes them 
to stand out straight when the shaft re- 
volves. Set into the sides of the tank 
in six upright rows are one hundred and 
forty-four other wires. These come from 
the generator. After they branch off 
from the main circuit each is equipped 
with an inductance coil, so that each one 
may produce an independent electric arc. 
The revolving wires with which the arcs 
are formed are not set directly one above 
another in rows on the shaft, but from the 
top to the bottom of the shaft each wire 
is set just a little in the rear of the one 
above it. This forms spirals of the wire 
tips, and the arcs beginning at the top of 
each row of wires run from wire to wire 
to the bottom and recommence at the top 
without losing an interval, as the top wire 
gomes opposite the next row of fixed 
wires. 

These wires are also tipped with plati- 
num.. The current used is diréct-and is 
supplied at a pressure of 10,000 volts. 
The arcs take on a sickle shape and vary 
between six and eight inches in length. 
The dimensions of the tank are three feet 
in diameter by six feet in height. The 
apparatus is operated by a 2,000 
horse power motor. In front of each line 
of points in the interior of the tank is an 
air pocket; these pockets catch the air as 
the “electric arcs decompose it, and 
pipes leading down to a circular tube at 
the bottom carry away the air and its 
burden of newly-formed acids to the ab- 
sorption tower. Here a shower of water 
takes up the acids and carries them away 
to be recovered. The latter processes 
vary according to the uses to which the 
products are finally to be put. The intake 
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for the air is around the bearings of the 
revolving shaft, both at the top and bot- 
tom of the tank. This is so arranged for 
the double purpose of keeping the bear- 
ings cool and to give a quick and free cir- 
culation of the air to the fiery arcs. 

A curious feature of this apparatus is 
that the smaller the current used in each 
arc the greater is the 
efficiency up to one 
one-thousandth of an 
ampére, at which 
point the arc breaks. 
It must be remember- 
ed, also, in this con- 
nection, that these 
arcs are not disrup- 
tive; DULY Ares ona the 
contrary, steady and 
uniform in practise. 
They use from .005 
to .002 of an ampere, 
as it has been found 


that this intensity 
produces the best gen- 
eral éfrect= - In’ the 


picture which shows 
the’ chamber it will 
be noted that there 
are broad trays of in- 
ductance coils from 
which the wires are 
led into the interior 
of the chamber. As 
the plant which is 
working at present is 
the first installation 
and practically in the 
nature of an experi- 
ment, these induct- 
ances have not been arranged as they will 
be when the completed plant is arranged 
for commercial operation. At that time 
they will be placed under the floor and 
entirely concealed. The apparatus, it is 
asserted, converts about two and one-half 
per cent of the air forced into the cham- 
ber into acid, producing HNO.,. 
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The Atmospheric Products Company 
is a New York corporation, capitalized at 
$1,000,000. Its plans are to construct a 
plant which will utilize 100,000 horse 
power and produce nitrates and nitrites 
of sodium and calcium as well as the 
oxides and nitric acid for commercial 
purposes. 
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Nitrifying Chamber, Showing Loose Ends of the Inductances. 
Cooling Tower is Seen at Right. 


The market for the various compounds 
of nitrogen is practically without limit, 
and is very constant. This is owing to the 
fact that the products do not depend upon 
any one industry for consumption, but 
enter directly or indirectly into a great 
many of the manufacturing arts. Nitric 
acid may be placed first in importance, 


FIXATION OF NITROGEN 


entering, as it does, into the manufacture 
of so many widely consumed products. 
Upon it are dependent many of the coal- 
tar products; the high explosives such as 
nitro-glycerine, gun cotton, dynamite and 
the large variety of smokeless powders; 
it lies at the base of the celluloid industry 
and is used in the manufacture of the 
various metallic nitrates, such as nitrate 
of silver, which is so important to pho- 
tography. 

The total annual consumption of this 


Are Dynamo Used to Operate the Nitrifier. 


acid in the United States exceeds 100,000 
tons. 

The consumption of nitrate of potas- 
sium is large. The imports to the United 
States in T9g01 amounted to 21,000 tons. 

Nitrite of sodium is used in the color 
industry to the extent of about 20,000 
tons per annum. 

Nitrate of sodium and nitrate of calci- 


267 


um are of the utmost importance to the 
fertilizer industry, which is already of 
great magnitude and which is becoming 
more important each year. An idea of 
the value of nitrate of sodium used as a 
fertilizer may be gathered from the trials 
made in England by Sir John Lawes and 
Sir Henry Gilbert on their experimental 
field at Rothamstead. “This field was 
sown with wheat for thirteen consecutive 
years, and yielded an average of I1.9 
bushels to the acre. For the next thirteen 
years it was sown with wheat and dressed 
with five hundred weight of nitrate of 
soda per acre, other mineral constituents 
also being present. The average yield for 
these years was 36.4 bushels per acre, an 
increase of 24.5 bushels. In other words, 
22.86 pounds of nitrate of soda produce 
an inctease of one bushel of wheat.” 

The products obtained by the electrical 
process have the great advantage over 
those made by present methods, it is as- 
serted, in that they are chemically pure, 
there being no crude raw materials to in- 
‘trodvce impurities into them. All pro- 
cesses of refining are eliminated, with 
their attendant losses and expense, and 
the pure product is obtained at a mini- 
mum cost. 

According to Prof. Chandler’s figures, 
a kilowatt year costing not more than 
twenty dollars will produce a ton of com- 
mercial nitric acid, having a market value 
of more than eighty dollars. The other 
items of expense, such as labor, admin- 
istration, interest and depreciation, alto- 
gether, it is claimed, will not exceed fif- 
teen dollars, leaving a handsome margin 
of profit. 


Prize 


THE ELECTRICAL AGE offers two prizes 
amounting to $50 for the best articles 
submitted before November 15, 1902, on 
subjects relating to the engineering arts 
and sciences, covered by this periodical. 

A first prize of thirty-five dollars and a 
second prize of fifteen dollars are offered. 
All manuscripts will be judged by the 
editors of THE ELECTRICAL AGE; all man- 
uscripts entered in this competition, 
whether successful as prize winners or 
not, will become the exclusive property 
of THE ELECTRICAL AGE. 

The conditions governing this compe- 
tition are: 

All MSS. must be legibly written in 
ink, on one side only of the paper, and 
must be folded, not rolled. 

Author’s name and address, and the 
number of words in the article must be 
written at the top of first page. 

Authors may choose their own sub- 
jects, but must treat them in a popular 
way; but technical accuracy is impera- 
Strictly technical matter is not 
desirable in this instance. 7 


tive. 


Offer 


Where it is desired that the author’s 
name be withheld from publication, the 
article need not be signed; but all com- 
peting MSS. must bear the names and 
addresses of the authors as indicated 
above. 

The contest closes November 15, 1902. 
The awards will be made at once and 
the result announced in the December 
number of THE ELEcTRICAL AGE. 

Any explanatory matter or letters 
regarding the MSS. must accompany 
the articles. Postal acknowledgment of 
all MSS. will be made upon their receipt. 
All MSS. must have postage fully pre- 
paid. MSS. not thus prepaid will not be 
considered. Articles to be available must 
not have less than 1,800 words nor more 
than 6,000. Photographs or drawings for 
reproduction must bear the (1) name of 
the article, (2) the title of the picture, (3) 
the author’s name and address. 

A general idea of the kind of articles 
desired may be gathered by reading the 
article beginning on page 143 of the July 
number of THE ELECTRICAL AGE. 


A contributor to a recent issue of the 
American Machinist says: , 

I wish to relate the following which 
took place in a barber shop and which 
may be entertaining and instructive to 
the readers of your paper. Among a 
number of men waiting in a barber shop 
for “Next” was an Irishman who saw the 
barber spraying and drying a customer’s 
He was 
very much interested and after asking a 
few questions he said: ‘“Begor, I think 
that is a good thing to knock the dirt out 
of an ould watch,” at the same time hand- 


face with the compressed air. 


ing his to the barber to clean. The bar- 
ber saw that the watch was a cheap one, 
and would not amount to much loss if 
spoiled, so opened the back of the watch 
and turned on the air. The cleaning was 
done about six months ago, and about a 
week ago I saw the owner of the watch 
and the barber. The owner said the 
watch kept good time and gave no 
trouble, and the barber said that he had 
cleaned about half a dozen watches since. 
I am not posted enough on watches to 
say that this is a good way to clean a 
watch, but if you have an old cheap watch 
you can’t be at a great loss to try it. 
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An ‘Isle 


Lighted and ornamented 
by an elaborate electrolier, 
the design for which is here- 
with shown, an ‘‘ isle of 
safety ’’ is soon to be pro- 
vided for the public at the 
intersection of Twenty- 
third street, Broadway and 
Fifth avenue, in New York 
city. The electrolier, which 
will form the central feature 
of this desirable city im- 
provement, is to be a gift 
to the municipality from the 
Municipal Art Society of 
New York. It isintended 
to serve as an example for 
future work, and in order to 
secure a desirable design for 
the purpose, a design which 
should combine simplicity 
with beauty, the Society 
threw the subject open to 
competition, and offered 
miizes.. for the three: best 
designs, and an honorable 
mention for the fourth 
choice. 

The prizes were $500 to 
the first, $100 to the second 
and $50 tothe third choice. 

The competition brought 
forth forty-five designs and 
models, which were placed 
on exhibition from June 
facie too )uly L4thj<at- the 
rooms of the Architectural 
League, in the Fine Arts 
Building in west Fifty- 
seventh street. 

The design chosen, which 
constituted it the winner of 
the first prize, was modeled 
by Victor A: Ciani, and 
Henrick Wallen’s design 


of Safety” Electrolier 


Prize-Winning Design, Modeled 
by Victor A. Ciani. 
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won the second prize, Wil- 
kinson & Magonigle’s the 
third, and honorable men- 
tion was given to the design 
submitted by Mrs. Edith 
W. Burroughs. . 
heme sIsle sof Saletyc: 
within which the electrolier 
is to stand will be twenty 


feet long and three feet 


wide. 

The electrolier will be of 
bronze and will measure 
seventeen feet in. height. 
A globe of glass, twenty 
inches in diameter, finishes 
the top of the shaft. In 
this will be the main lights, 
while a little below, held in 
the mouths of fancifully 
conceived fishes, will be 
four smaller globes, each 
containing lamps. The 
shaft will be enriched be- 
low by a frieze representing 
playing cupids, and four 
decorative legs with lions’ 
paws partly supporting the 
base. On the upper mould- 
ing four rams’ heads ac- 
centuate the corners. Above 
this the shaft rises from 
amid decorative acanthus 
leaves. 

It may be said that the 
competion brought forth a 
number of most excellent 
models. Those to which the 
prizes and the honorable 
mention were awarded 
differed widely in design, 
but were all striking, 
though simple and hand- 
general 
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Electric Companies Should Make Ice 


By, EH Hi WHITE 


One of the questions which has come 
up before the thinking man in the elec- 
tric light and power station is: “How 
can a plant be run most economically and 
a waste of power avoided where the load 
on the lines varies greatly at different 
times during the twenty-four hours run?” 

If the plant be operated by steam pow- 
er, the boilers must be designed to oper- 
ate economically under the maximum 
load, which we will say is from 4 p. m. 
until midnight, and during the rest of the 
day, when the load on the generators 1s 
light, the boilers are very often run with 
considerable loss of economy. 

One way of getting over this difficulty 
is by operating some other line of busi- 
ness in connection with the lighting plant, 
so that the boilers may always be run 
at full load and maximum economy. The 
question now is what business can be 
operated most advantageously in connec- 
tion with a power plant. Authorities on 
this subject who have investigated the 
matter have reached the conclusion that 
an ice-factory adapts itself most readily 
to the situation for the following reasons: 

During the summer months, when less 
electric power is used, more ice is re- 
quired, and in winter, the reverse is true. 
With a well designed ice-tank, the ma- 
chine need only be operated eighteen 
hours a day, except in very warm weath- 
er, so that during the time when the 
electric load is at its maximum, the ice 
machine can be shut down, and the full 
power of the plant used to generate elec- 
tricity. 

From the standpoint of the man in the 
engine-room, the operation of an ice-plant 
means very little extra work; no more, in 
fact, than would be entailed by an extra 
pump. One extra man is required night 


and day on a small plant for drawing 
ice from the tank. This is sufficient on 
plants up to say forty tons; two and 
sometimes three tank-men are needed for 
a large plant. 

The ice machines are generally of the 
ammonia compression type. The smaller 
sizes are made to be driven by belt, either 
from electric motors direct, or from line 
shafting, and arranged so that they can 
be stopped and started at will. The 
brine-agitation and the power cranes re- 
quired in the plants of above twenty-five 
tons output for handling the ice, are also 
arranged to be driven in the same manner, 
thus creating a demand for power, when 
the electric plant would otherwise be run- 
ning at a considerable underload, and the 
ice is made from pure water obtained 
by condensing the exhaust steam from — 
the electric generating plant. This steam 
is usually otherwise allowed to go to the 
atmosphere as waste. 

From the standpoint of the investor, 
ice-making in connection with a lighting 
station is rather an interesting problem, 
the profit, of course, varying greatly with 
the locality, but the following figures 
may enable the reader to estimate about 
what can be done in any given locality. 

The first cost of a belt-driven ice-plant, 
set up and ready for operation (including 
plant and buildings), with distilling plant 
for making clear hygienic ice, amounts 
to about $1,000 to $1,100 per ton of ice 
made in plants with capacities of twenty- 
five to fifty tons per day of twenty-four 
hours. On large plants, the cost of in- 
stallation is considerably lower per ton, 
as the price per ton decreases as the out- 
put increases. 

Let us take a twenty-five ton plant, for 
example, and see what the cost of produc- 
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Ick AND ELECTRIC PLANTS 


tion would be. The investment, includ- 
ing buildings and complete installation 
and connection to the main shaft of power 
house, would amount to about $27,000, 
this being $8,000 for buildings and the 
balance for machinery, tanks, and other 
appliances. The power required to oper- 
ate such a plant with cooling water at 
75° F. would be about eighty horse power 


under ordinary conditions. This would 
be divided up as follows: 
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Taking the price of power at one cent 
per horse power hour, and figuring at 
runing twenty-four hours per day, the 
cost of power comes to $19.20 per day. 
Say that we have two tank-men at $2 
per day, and two assistant engineers at 
$2.50 per day; tabulating, we have: 


MA OWiO Wan ttets atctarcie eiicle Glaeiaieiels oie s ead habia eames ctsie s sla coe $19.20 
SOMOIT TAI OTS erate sleyeruiirs sia canton) fis ecrigheiosiele tase wets cis cle 5.00 
PABBA MIC STO setters ioia's clei ool ee oP Ree ee LAST Sek baie 4.00 
OES LOAN Gel OATS) trie iat .oe Ghintsireinie GT nd Ie oe o-8 one 3.00 

$31.20 


27% 


Say we operate 360 full days per an- 
num; the total running: 


EXPENSES Hye teats laa. rtiae Mates eae $11.232.00 
DEPreClation tanenes sein nace ee iy Ati 1,350.00 
AEVErCISINE AAC OLiCO Offa ecae eee ee ott ie 2,000.00 
AOI ONI Raid Balt. wee yy eat oy ot 44 oe oalenels 250.00 
Total-expense: (524.8 pes nosbancoaaoen aod $14.832.00 
Sales average about twenty-five tons for 300 
days—7,500 tons at $2.50 per ton............. $18,750.00 
UX PENEO Pikicee’as.c eS peer e ee. anes ae 14,832.00 
NeGproitc ate sue mcnercne ces ene comes $38,918.00 


Per annum, which amounts to about 9% of the in- 
vested capital, 


The most unfavorable conditions have 
been purposely taken into consideration 
in the foregoing estimate, but any engi- 
neer can see where money can be saved on 
several of the items. The price of $2.50 
per ton of ice is low, and applies only 
to the northern states where competition 
is met with first class natural ice. 
Throughout the South, the ice factories 
obtain from $4 to $6 per ton on the plat- 
forms, and we have known cases where 
as much as $12 per ton was received. 
Operating expenses would be about the 
game. 


English Gas Companies as Supply 
Houses 

The Gas Light and Coke Company, of 
London, has sent out a circular to its con- 
sumers, stating that it is prepared to un- 
dertake the maintenance and renewal of 
incandescent mantles and chimneys. The 
charge to be made for the maintenance 
and renewal of mantles of the ordinary 
size will be at the rate of eighteen cents 
per quarter per burner. Consumers hav- 
ing fewer than four burners will be 
charged for the maintenance of such 
smaller number a minimum rate of seven- 
ty-two cents per quarter, according to an 
exchange. Mantles of larger sizes will 
be maintained at somewhat higher rates. 
For the above charge the company under- 
takes to send, periodically, competent 
workmen who will (1) clean and regulate 


the burners; (2) replace any mantles 
which may be worn out or otherwise de- 
fective; and (3) clean the chimneys and 
replace any which may have been broken. 


The great need now in the oil industry 
of California is crude oil that can be re- 
fined for illuminating purposes, says an 
exchange. The demand for this is far 
in excess of the supply, and one barrel of 
a good refining oil is worth five of the 
average fuel oil. 


A neat paperweight has been recently 
sent out by the Chicago Fuse Wire & 
Manufacturing Company to its friends. 
The weight takes the shape of a roll of 
the wire, with.a flat brass circular bot- 
tom, and the company says it has tried 
to make as good a paperweight as its 
fuse-wire. 


New York’s New Street Signs 


New York, which has been a guideless 
wilderness for the stranger ever since the 
last administration put the Collis street 
lamps out of commission, is soon again 
to have ornamental and effective illum- 
inated street signs. 

The new signs are novel in design, 
and are the result of the combined skill 
of Borough Presi- 
dent Jacob A. Can- 
tor, of Manhattan; 
Charles R. Lamb, 
of the Municipal 
Art Commission ; 
N. R. Spencer and 
Dr. Maltby. 

Breaking away 
from old traditions, 
the new lamps will 
be three-cornered 
instead of square. 
The frames will be 
of sheet iron. In 
each of the prin- 
cipal panels will 
be glass, thirteen 
by nine inches, on 
which, in white 
letters on a dark 
blue ground, the 
street names or numbers will appear. 
In small panels at the corners will be 
other glass panels, on which will appear 
the names of the streets with which 
these panels lie parallel. 

At the lower side of the lamp is a 
round collar, so designed that the lamps 
may be set on top of the old gas-lamp 
posts at street corners or placed midway 
up the taller poles of electric lights. 
When placed on the old gas light posts 
the signs will be illuminated by gas. 
When on the electric light poles they 
will be illuminated by trios of incandes- 
cent lights. 


New Street Signs for New York City. 


This lamp was designed particularly 
for use on the main thoroughfares where 
street car lines pass. It will be recog- 
nized at once that the three faces pre- 
sented to a thoroughfare, as shown in 
the accompanying cut, will make it very 
easy for the passer-by to see where he is. 
“Two thousand of the lamps are to be 

ordered and placed 


at once. For other 
streets President 
Cantor will use 


metallic signs at- 
tached to the cor- 
ners of the houses. 
It is estimated that. 
the new lanterns. 
can be built com- 
plete for $2.50 each. 
President Cantor 
hasassurances from 
the electric light- 
ing companies that 
they will furnish 
the illumination of 
the 600 or 800 lan- 
terns to go on elec- 
tric light poles for 
about $7.50 per 
year each. Those 
lighted by gas will cost about $15 a year 
to light. 

| Fishing Schooners and Wireless 

Telegraphy. 

It is reported, apparently on good 
authority, that several of the schooners. 
hailing from Gloucester, Mass., have 
been equipped with Marconi instruments. 
for the transmission of wireless tele- 
grams, and one in particular, the schoon- 
er Constellation, recently started on a 
seining trip with a full outfit, in charge 
of a first-class operator, designed for sea 
service at a radius of one hundred and. 
fifty miles. 
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ENGINEERING LITERATURE OF THE MoNTH 


Electric Station on a Farm 


Mr. James Ben Ali Haggin, of Lex- 
ington, Kentucky, has an extensive stock 
farm near that city on which he has in- 
stalled a complete electrical power house, 
transmission lines, 
and a twenty-five station telephone sys- 
tem. Doctors Louis Duncan and Carey T. 
Hutchinson of New York City designed 


lighting equipment 


and installed the plant. The power house 
contains a battery-room twenty-five feet 
square and an engine-room of the same 
dimensions. Two units consisting of fifty 
horse power, three-cylinder, gasoline-en- 
gines, each direct connected to a multi- 
polar, twenty-five kilowatt, five hundred 
volt generator furnish the power. Only 
one generator unit is used at a time, the 
other being held in reserve. The engines 
are said to be remarkably even in their 
running and are started by compressed 
air, the pump for each being driven by 
a storage battery. The generators are 
compound wound and built to run at 
three hundred revolutions and carry a 
fifty per cent overload for three consecu- 
tive hours. The main house is wired on 
the three-wire system with four hundred 
and fifty volts between outside wires. 
while the neutral is grounded. The mid- 
dle point of the storage battery is also 
erounded. One circuit runs to an ele- 
vator where motors are used entirely for 
power, and another circuit to the main 
house. The feeders are of No. 00 copper 
in duplicate strung on thirty-foot poles, 
and are a mile long. The third circuit 
is 1,000 feet long and consists of No. 4 
wires, which run to the blacksmith shop 
and sawmill. A fourth line runs to the 
south entrance of the estate and the 
lodge. The cost of the entire equipment 
was between $35,000 and $40,000, and 
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Mr. Haggin’s dwelling, which cost $300,- 
000, 1s said to be more elaborately wired 
than, perhaps, any other house in the 
United <states pain attomatic™ central 
was tried for the telephone system but 
it gave some trouble and was thrown out, 
a regular operator being substituted.— 
Wisconsin Engineer. 


Asbestos 


Certain specimens of asbestos, when 
exposed to sufficient heat lose water, and 
then begin to soften and to sinter, and 
finally melt to an apparently homoge- 
soft, flexible, and weld- 
and possessing the prop- 


neous material, 
able in a flame, 
erty of giving out a bright white and 
steady light in a flame; even in the less 
highly-heated parts of a flame. When 
cold the fibre is white, hard, and porous, 
and. looks much like unglazed porcelain. 
It is found that this modified form of 
asbestos makes mantles which are some- 
what unmanageable in an ordinary Bun- 
sen flame, but are of great service in 
extremely hot flames, such as those of 
high-pressure gas systems of lighting, or 
of water-gas or acetylene. The various 
rare earths readily form a kind of alloy 
or solid solution with these fibres, and a 
fibre weighing one-third of a grain thus 
saturated with beryllia will give twelve 
and a half to thirteen and a half candles 
in an acetylene Bunsen using 0.35 cubic 
foot of acetylene per hour.—J/nvention, 
London. 


A Musical Chandelier 


When gas is burned in a cylindrica! 
chimney of certain dimensions a singular 
musical note is produced, and a Chicago 
professor has taken advantage of this to 
provide a means of amusement for his 


2 


re) 


274 


friends. He has arranged in his recep- 
tion room a chandelier containing thirty 
jets provided with glass chimneys of the 
size required to produce the chromatic 
scale through the range mentioned. An 
electric keyboard placed at one side of 
the room connects with the chimneys in 
such a manner that a slight pressure 
upon the kevs causes the flames to sing. 
The result produced is musical and the 
notes are of an unusual and sweet timbre. 
The secret of the process is in the chang- 
ing of the angles of the chimneys, for 
when the angle of position is changed, 
the note is effected or caused to cease.— 
American Inventor. 
Hospitalier’s Ondograph 

This instrument registers directly in 
ink on a strip of paper, with regard to 
time, the curves representing periodically 
and rapidly changing phenomena like 
electromotive force, current, difference 
of potential, power, etc. The instrument 
consists of a synchronous alternating cur- 
rent motor worked by the electrical source 
of whose periodical variations it is de- 
sired to obtain the record; of a gearing 
which imparts to a revolving commutator 
an angular velocity equal: to the number 
of revolutions of the motor, augmented 
or diminished by one; of an automatic 
commutator against which three brushes 
bear; of a condenser and measuring ap- 
paratus, and a cylindrical or uninterrupt- 
ed registering device driven at a suitable 
speed by the motor. This motor consists 
of a cross of soft laminated iron moving 
between the arms of a U-shaped electro- 
magnet whose yoke carries a winding 
which is traversed by a part of the alter- 
nating current to be studied. The motor 
absorbs: from .2 to .3 ampere at one 
hundred and ten volts with a very low 
power factor. The condenser may >be 
of any type and its capacity need not be 
exactly known. It is sufficient that it 
remain constant during experiments. 
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In the apparatus intended to trace the 
curve of instantaneous power, instead of 
the permanent magnet measuring appara- 
tus, a Thomson meter is used, mounted 
as a wattmeter; the axis is submitted to 
the action of two spiral springs which 
bring the current to the movable coil, 
thus dispensing with the brushes. The 
main current traverses the fixed coils,and 
the movable coil of fine wire is connected 
in shunt once each period and for a very 
short time by means of the commutator 
and the brushes, with the difference of 
potential defining the power to be meas- 
ured. For this purpose the rotating com- 
mutator consists of an ebonite cylinder ir 
which is inlaid, parallel to the axis, a sim- 
ple band of brass of convenient width. 
Under the influence of the successive im- 
pulses, which the coil receives, by the inter- 
action of the intermittent currents which 
traverse it, and of the main alternating 
current, the bobbin makes with its posi- 
tion of equilibrium an angle proportional 
to the power at each instant of the period 
defined by the position of the commu- 
tator, and affects directly or indirectly 
the pen of the registering apparatus. This 
proportion results from the fact that the 
angle described by the movable bobbin 
about its position of equilibrium never 
exceeds I0 to 12° each side of zero; un- 
der these conditions the drum-winding 
of the wattmeter can be considered as 
not having undergone any sensible dis- 
placement with regard to the fixed coils, 
to give the svstem the inertia and damp- 
ing necessary to the normal working of 
the apparatus. This normal working 
corresponds to the critical damping on 
the one hand, and on-the other hand to 
a duration of oscillation comprized be- 
tween the period of the phenomenon to 
be registered, and the duration of the 
registration of one period. 

The ondograph is intended to trace a 
complete period by using 1,000 actual pe- 
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riods. The registering cylinder in- 
scribes! exactly, three periods; — the 
fourth superposes itself on the first 


aidetiesiitheon thes second: étc.< the 
superposition of the curves is a certain 
indication of the good working of the ap- 
paratus, apart from deviations resulting 
from a change in the rate of running 
supervening between the 3,000 periods 
which separate two successive passages 
of the same generating line of the regis- 
tering cylinder under the pen.—London 
Electrical Review. 


Moore Electric Light 


Mr. D. MacFarlan Moore has had 
eight patents recently issued to him on his 
vilratory system in producing electric 
light. This brings the number of Mr. 
Moore’s patents almost up to one hun- 
dred. From the time when he first ex- 
hibited his system, seven years ago, to the 
present, many changes have been made 
in the apparatus and now the dynamo is 
the most interesting feature of the sys- 
tem, as it was designed especially for 
producing what is said to be the most 
peaked wave ever obtained. The patent 
specifications state that: 

“The object of this invention is to 
avoid the use of electric conductors for 
distributing the electrical energy to the 
lamp or light-giving portions of the sys- 
tem, and thereby to permit the illumina- 
tion of buildings and contained areas 
without the presence of conducting wires 
or circuits of copper distributed through 
the building or the rooms thereof.” 

Briefly stated, the invention claimed 
by Mr. Moore consists of distributing or 
running a translucent tube or receptacte 
over areas, spaces or rooms to be lighted, 
the terminals of the tube being brought 
to a source of energy outside of the areas 
or spaces, or in a location where the ter- 
minals may be suitably protected against 
danger of contact or accidental inter- 
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ference, the tube containing a gas which 
iSeOtesiicn. chatdactel, CredertecwOialare: 
faction that by the application of elec- 
trical energy or current to the terminalis 
of the tube it will be rendered luminous 
by the transfer of the energy from one 
terminal of electrode to the other. In 
the practical installation of the system the 
translucent tube of glass may be buuit 
up in the position it is to occupy while 
in use, or otherwise distributed as a tube 
of glass over the spaces to be illuminated 


and its terminals, which are provided 


with suitable energy transferring elec- 
trodes or caps, brought to a protecting 
cabinet or wall pocket, in which they 
may be connected to the two poles of the 
energy supplying devices, the latter being 
mains or wires leading direct from the 
primary generator of e. m. f., which 
might be the terminals of suitable trans- 
formers adapted to give the required 
secondary voltage. In practice alternat- 
ing currents of greater or less voltage,’ 
as might be found desirable, would be 
used. 

For illuminating the interior of a 
dwelling or structure, the portions of the 
glass tubing which contain the luminous 
column from which the effective illumin- 
ation is obtained, would be distributed in 
any desired way throughout the whole 
interior of the dwelling or structure as 
one or more tubes, with the conducting 
caps or terminals thereof brought from 
within the illuminated spaces or areas to 
an exterior cabinet or receptacle where 
its conducting caps would be located out 
of harm’s way, and in immediate con- 
nection with the source of energy. Or 
if desired, the energy might be carried 
into a building and suitable transform- 
ing devices located in sealed wall pockets 
within the same, the terminals of the tube 
being located in the same manner in the 
pockets, while the luminous portion of 
the tube would extend over or through 
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the areas to be lighted, being distributed 
in any desired form or manner there- 
through. 

Mr. Moore claims that while his in- 
vention may be carried out with any form 
of lamp having the characteristics above 
described, namely, a translucent recep- 
tacle and energy supplying electrodes 
at the terminals of the luminous column, 
he prefers to use for the purpose a form 
of lamp consisting essentially of a trans- 
lucent tube whose conducting terminals 
or electrodes are metal caps or carbon 
‘paste attached closely to the exterior of 
the tube, and transferring their energy 
by electrostatic action to the contents of 
the tube itself. 

The many other advantages claimed 
over the present systems of electric light- 
ing are the complete absence of fire risk, 
even where the lamp is operated at high 
voltages, and the absence of sockets, 
cords, cutouts, wires, conduits, etc.— 
Electrical World and Engineer. 


A Locomotive’s Load 

A considerable portion of an engine’s 
power is used up in dragging itself. An 
engine which in ordinary working would 
consume on an average, say thirty-five 
pounds of coal per train mile, would use 
from seven to ten pounds of this on it- 
self—that is, about one-fourth of the 
total. Hence the great effort—apart from 
the question of wages, oil, etc—which 
is at present being made to construct 
engines which will be able to work heavy 


frais: unaided Piloting, or. doub.e 
heading,’ makes very expensive work- 
ing. 


Considering the power of the locomo- 
tive generally, it may safely be assumed, 
says Mr. R. Gordon Sharp, in “Fielden’s 
Magazine” for April, that the maximum 
has been reached so far as this country is 
concerned. Engines cannot be made 
larger than some existing examples, un- 
less the bridges, platforms, etc., be al- 
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tered, which is very unlikely, seeing that 
these engines can pull trains which are 
quite as long as can be handled by the 
train staff without serious confusion and 
consequent loss of time at stations. 
There are engines now running which 
can take a train of 300 tons, exclusive of 
the weight of the engine and tender, 
along a straight, level road at the rate 
of fifty miles an hour for as long a time 
as the supply of coal and water will hold 
out. This may not appear at first sight 
to be very remarkable, but it must be ob- 
served that this is no spurt, but a long 
sustained effort. The same engine is 
quite capable of developing over 1,000 
t.h.p.—Trade Journals Review, Man- 
chester. 
Steam Production from Molten Slag 
The generation of steam by the aid of 
the heat of the molten slag from the blast 
furnaces is a new and interesting idea 
successfully put into effect at the Cananea 
copper in’ Mexico.” Siitecemstsea 
double boiler arrangement into which the 
slag is run through a valve. From the 
smelter the slag runs into a large settler 
surrounded by non-conductive material 
to prevent loss of heat. When desired, 
the slag is run into the upper boiler 
through a valve, which avoids loss of 
steam. ‘The slag goes first into a bucket, 
which is then inverted, letting the con- 
tents fall into the water and onto a grate. 
The slag is broken into fragments as it 
strikes the water. Most of the heat 
passes from the slag to the water in this 
upper boiler. From this boiler the ma- 
terial is dropped through a valve into the 
lower one, after which the water is 
pumped back into the upper boiler. From. 
the lower boiler the nearly cooled slag 
falls through another valve arrangement 
into a car, which takes it to the dump. 
It is reported that the experimental plant 
demonstrates a large saving in fuel.--- 
Pacific Coast Miner. 


mines 
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Life Saving Departments for Russian 
Central Stations 


At a recent convention of the electrical 
engineers of all the Russias at Moscow 
one of the subjects of discussion was the 
method of rendering help in cases of 
electric shock. Eventually resolutions 
were adopted, declaring that each power 
station should have in future a special 
room which would serve exclusively as 
a life saving station, and which should 
contain all the necessary devices and in- 
struments for restoring consciousness in 
case of accidents caused by contact with 
heavily charged electric wires. Rubber 
gloves and overshoes are also to be 
kept at the. stations in the proper 
quantity and quality so as _ prevent 
as nearly as possible exposure to 
the ordinary risks of in- 
dustry. The regulations also provided 
that the rubber goods should be subject 
every six months to a new test exposing 
them to a current three times as strong 
as that ordinarily generated at the sta- 
tion. These departments or life-saving 
stations are to be kept accessible to every 
person connected with the plant or likely 
to be called upon for help, and placards 
are to be hung in them containing plain 
instructions which tell how to proceed in 
the different cases of accident, and how, 
at the same time, each rescuer should 
protect himself. Every workman is to 
be schooled in this system, and it is be- 
lieved that it will work out very satis- 
factorily and save life in many cases 
which would otherwise tend to have a 
fatal result—E-. 


Sucits an 


Combination Railway in France 


A combination steam, electric and com- 
pressed air railroad is in operation in 
France between Paris and the town of 
Arpajon, distant about twenty miles. 
The company is not permitted by the city 
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authorities to operate its steam locomo- 
tives in Paris during the day, and ac- 
across the city to 
the terminus at the Odeon is effected by 
the compressed air locomotive, which 
run as far as the suburbs, where the 
steam-locomotive takes up the train and 
carries it to Arpajon and back again. At 
the present time an electric motor-car 
is used over seven miles of the route, 
running as far as Antony and in Paris 
itself. The power house has been in- 
stalled alongside the old compressed-air 
plant near the Orleans gate, and two get: 


cordingly the passage 


erator sets are already in operation. If 
the company decides eventually to aban- 
don the compressed air system, a third 
Seti be acdeaeds 
ten-pole shunt machines of two hundred 
and twenty-five kilowatts capacity at five 
hundred to five hundred and fifty volts. 
To charge the batteries, which are oper- 
ated in parallel with the line, requires 


The dynamos are 


seven hundred volts, and, as the genera- 
tors give only five hundred and fifty, 
the balance is supplied by a_ bovster, 
develops from thirty to two 
hundred and twenty volts, and has the 


which 


form of a multipolar motor and dynamo 
set, giving sixty kilowatts. When com- 
pletely discharged, the battery requires 
three hours for lafah sasha 
practice it-is recharged every day when 
only partially discharged. The electric- 


recharging, 


locomotives are an interesting feature of 
the system, being eight in number and 
weighing seventeen tons each. As the sys- 
tem is run at present, the steam-locomo- 
tives are used for the heavy traction and 
the long distance route to Arpajon, the 
compressed-air locomotives insideof Paris 
for a part of the day, and the trolley car. 
with or without a trailer, runs between 
Paris and Antony, while the electric-lo- 
comotives are operated inside Paris prop- 
er.—A. de Courcy, in Western Elec- 
trician. 
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Naval Illuminations for the Coronation 


A correspondent of the London Daily 
Telegraph gives a very interesting ac- 
count of the preparations for the illumi- 
nation of fhe fleet at Spithead on the 
evening of the coronation, on the follow- 
ing evening and on the night of the great 
naval review. The arrangements were 
in charge of the commanding officer of 
H. M. S. Vernon, the torpedo schoolship, 
and. 16; secures tie Sticcess. Ormilemmia 
special officers were distributed through- 
out the British fleet. The illumination 
was to last three hours, from nine in the 
evening until midnight, the war ships 
using only white lights on the first night. 
Some idea of the imposing spectacle that 
would have been presented had King 
Edward been crowned may be gathered 
from the following table, which indicates 
the candle power and number of the 
lamps allotted to each class of ship: 


Class. 100-¢.p. lamps. 16-¢c.p. lainps. 

Mail CSUIGE Paste sacs 3 Mose 950 
**Empress of India”... 3 Rises 850 
Second-class battleships 3 FAs 750 
Third-class battleships.. 2 ant etd 500 
Four-funnelled cruisers JOGH 1,000 
“ Hawke” and ? 7 : 

“ Narcissus” class § 3 ei 630 
Second-class cruisers... se aoe 550 
Third-class cruisers..... == sin sts 300 
‘Northampton’ ia... .6: 4 Se 700 
Torpedo gunboats....... — 5 stent 260, 
IDESEERGY:GLS eae cnteeie: — arte 150 
Torpedo boats........5-: — ae 65 


The second night of the illumination 
was to have been distinguished by the use 
of arc lamps instead of incandescents, 
and the novelty would have been in the 
colors employed, the tints ordered having 
been red, green, blue and gold, each ship 
to have one color only, and the colors 
arranged down the line in the order 
named. For the first hour all search- 
lights were to be trained on the funnels 
of the ships abreast in the line on either 
side; during the following hour they were 
to be trained at the ships either astern 
or ahead in the line. As the lighting of 
steam is particularly effective, the lights 
were to be kept turned on the funnels 
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and the ships would exhaust into the 
atmosphere, the various tints thus being 
projected into the columns of vapor.— 
London Electrical Review. 


Swedish Steel-Smelting by Electricity 


At the meeting of the Iron Manufac- 
turers’ Association (Brukssocieteten) at 
Jernkontoret, Engineer F. A. Kjellin and 
Mr. Benedicks gave some very interest- 
ing information about the production of 
electro-steel at Gysinge. 

The problem of smelting steel by elec- 
tricity has for a long time attracted the 
attention of inventors, and experiments 
had been made here. By the advice of 
Engineer Kjellin, Mr. Benedicks decided 
in 1899 to build at Gysinge an electric 
steel-furnace without electrodes. 

In. the. latter part ot Pebruan oes 
the first furnace was finished and ready 
for trial, and after a few experiments the 
first ingot was produced. ‘The steel was 
found to be: of excellent quality tie 
problem was thus solved technically, but 
not economically ; for, with the dynamo of 
78 kilowatts used, not more than 270 kilo- 
grams (575 pounds) of steel were ob- 
tained in twenty-four hours, and in the 
furnace there was not room for more 
than 80 kilograms (176 pounds). A larger 
furnace was seen to be necessary, and this 
was completed in November, Igoo, and 
proved to be a great improvement. In 
the second furnace, which held 180 kilo- 
grams (397 pounds), from 600 to 700 
kilograms (122 to 134 pounds) of steel 
were produced in twenty-four hours. The 
Gysinge sulphite factory burned down on 
August 11, I901,-and it was decided to 
build steel works in its place and to use 
the water power available there. For the 
steel furnace there was utilized a turbine 
of 300 horse power, with direct-coupled 
generator. The new furnace is to hold 
1,800 kilograms (3,970 pounds), and the 
production is estimated to be at least 1,500 
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tons a year 1f charged with cold raw ma- 
terial. 

Engineer Kjellin said that the steel 
produced is of superior quality and char- 
acterized by strength, density, uniformity, 
toughness, and the ease with which it can 
be worked in cold, unhardened condition, 
even when containing a very high per- 
centage of carbon. Compared with other 
steel it also has less tendency to crack or 
warp when hardened. 

The reason why this steel in certain 
qualities differs from other steel, especial- 
ly in its softness when unhardened, is 
considered to be its freedom from gases. 
The manufacture of special steel, with 
nickel, chrome, manganese, or wolfram, 
will, of course, not meet with any diffi- 
culties. The chrome steel and wolfram 
steel produced at Gysinge has proved to 
be excellent for lathe tools. When used 
for permanent magnets, the Gysinge wol- 
fram steel has been found to give stronger 
magnets than other wolfram steel and 
has not warped in the hardening. in 

From estimates made, it has been as- 
certained that the furnace used at Gy- 
singe, which is simple in construction and 
easily managed, has prospects of compet- 
ing, as to cost of operation, with the 
furnaces heretofore used for fusion of 
Steel, especially “as it yields steel of a 
better quality. 

For this country, with its good ores and 
large supplv of water power. the elec- 
tric method of smelting steel ought to be 
of great importance, and abroad, where 
blast-furnace gas is becoming a cheap 
source of power, it ought to come into 
extensive use. 

After the lecture, Engineer Wahlberg 
made some statements concerning tests of 
steel ingots from Gysinge, which had been 
found to be uniform and homogeneous. 
Microscopic examinations had indicated 
that there was no difference between the 
electro-steel and crucible steel, which was 


279 


so much more remarkable, as the electro- 
steel in other respects had different qual- 
ities—Trading and Shipping Journal, 
Gothenburg. Trans. by U. S. Consul R. 
S. Bergh. 


Acetylene Mine-Lamps Abroad 


Acetylene is being somewhat extensive- 
ly used on the Continent for the illu- 
mination of mineral mines, and even such 
coal mines as are known to be free from 
explosive gases. In some respects the 
gas has an advantage over electricity, 
owing to the greater portability of the 
lamps, which enables them to be shifted 
in the best positions in the workings, and 
also owing to the absence of conductors, 
which are occasionally liable to injury. 
The lamps will burn satisfactorily in a 
strong draught, as the gas issues from 
the generator at a higher pressure than 
oil from a wick; and they are stated to 
bear an atmosphere vitiated with carbon 
dioxide, or deficient in oxygen, better than 
those consuming rape oil, while they are 
certain to go out long before any danger- 
ous quantity of methane can reach them. 
Of course, in explosive coal mines, elec- 
tric lamps are far better; in fact, the best 
form of illumination of all; because the 
Davy lamp really gives a very poor light 
at the best of times and the heat evolved 
during the. combustion of acetylene is so 
ereatythat, the easedoes- not. lend sitselt 
to the construction of a safety lamp on 
the Davy principle—it tends to make the 
gauze red hot and so capable of starting 
an explosion, while its flame will not act 
as an indicator of marsh gas.—London 


_ Electrical Review. 


Canada and Wireless Telegraphy 


The agreement which the Dominion 
Government recently ratified with the 
Marconi Wireless Telegraph Company 
provides among other things that any 
lighthouse in Newfoundland is to be 
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deemed a part of Canada, and that when 
the company is asked to do so it must 
provide at lighthouses or lfe-saving sta- 
tions a complete installation or the Gov- 
ernment may do so, the company being 
bound to supply the apparatus free of 
royalties. Such stations, when established, 
mav be used for receiving and dispatch- 
ing messages from and to vessels, each 
party collecting for its own benefit what- 
ever charges may be made, but the com- 
pany is not bound to accept messages in 
the United Kingdom for transmission to 
United States points via Canada.—Cana- 
dian Engineer. 


Oil and Fog 


Dr. Redwood, a leading English chem- 
ist, says that if oil were generally used as 
fuel, London’s famous fogs would dis- 
appear. The fogs, says the doctor, are 
caused by unconsumed carbon, held in 
the air from the thousands of factory 
chimneys belching out smoke. There 
would be no carbon or ash from oil. The 
smoke nuisance on railways may ulti- 
mately be got rid of, not by the adoption 
of electric traction, but by the use of fuel 
oil. It has been used successfully on the 
North German Lloyd steamers and other 
vessels. The British steamship Murex 
not long since completed the longest vov- 
age on record under liquid fuel. She left 
Singapore for Cape Town, whence she 
returned to the Thames, having com- 
pleted a journey of 11,830 miles. Taking 
the vovage throughout, there was a con- 
sumption of liquid fuel of from seventeen 
to eighteen and one-half tons per day, 
while, had the vessel been burning coal, 
the corresponding consumption of Welsh 
would have been from twenty-four to 
twenty-five tons.—Ex. 


Electric Incline in Genoa 
There is now in operation at Genoa an 
electric incline with a length measured 
on) the horizontal 0f3;520- feet; and a 
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difference of level of 615 feet, giving a 
mean grade of 17 per cent. The system 
adopted is known as the rack and binding 
system, the rack being in the middle of 
the single track. The ties are supported 
on a strong masonry bed to prevent slip- 
ping. The cars, which are self-propel- 
ling, are so arranged that the platforms 
are horizontal when on the incline. The 
wheels are loose on the main axles, and 
each axle carries in the center a large 
gear wheel, which engages with the track. 
The overhead trolley svstem is used, and 
each car is equipped with a direct current 
motor of 30 h.p., working at 500 volts, 
which drives it by a set of reduction 
gears. The car descends the incline from 
the Piazza Principe by its own weight, 
and the motor acts as a brake by varying 
the resistance and regulating the descent 
at will.—London Electrical Engineer. 


Interesting if True 

Microscopic particles in the atmosphere 
of Chicago have been proved to have 
come from the recent eruption in Mar- 
tinique. Large quantities of dust have 
fallen, and many geologists have exam- 
ined these particles microscopically, all 
coming to the conclusion that they are 
of volcanic origin. The University of 
Chicago scientists have even gone so far 
as to determine the dimensions of these 
particles of dust, and state that the pro- 
duction of “intrition’”’ is so small that 
4,000 to 25,000 of the particles are re- 
quired to weigh one grain.—American 
Inventor. 


Street Railways in New York State 


Miles of track 1891 IQOT 

Operated ce .i5..7 5 1,084 2 ALY 
Capitalstock =. ea. $90,321,983 $193,558,438 
ASSOCUS se twice ga tea ee 91,351,865 451,943,153 
Tera bilitiesa. vane. cee. - 90,321,983 443,652,546 
Gross earnings....... 20,153,973 43,063,405 
Operating Expenses... 14.914,204 24,501,456 
Cars, box and open 

of all kinds...... 6,000 12,000 
FI OrSeS aie a. aeemte aes 27,000 6,084 


Passengers carried. ...410,720,306 1,162,439,614 
Number of Employees 15,803 27,914 
—Street Ratlway Journal. 


DIGEST 


Velocity of Ions from Hot Platinum 
Wires 


Mr.-C.-D: Child describes: at length 
his experiments on the velocity of ions 
from hot platinum wires and states that 
the fact that the discharge from a posi- 
tive platinum wire is greater than from a 
negative one led him to suspect that the 
positive ions move with a greater rap- 
Mr. Child sum- 
The 
discharge from a hot wire first decreases 
and then slowly increases, until the posi- 
tive discharge commences a little below 
the temperature of red heat, increasing, 
at first rapidly, as the temperature, then 
remaining nearly constant through quite 
a range of temperature, and finally ex- 
periencing a slight decrease. The nega- 
tive discharge begins at about the same 
temperature as that at which the positive 
begins its decrease. It never becomes 
quite so large as the positive. Both dis- 
charges increase rapidly as the potential 
difference is increased between the wire 
and cylinder. Four methods were used 
for comparing the velocity of the positive 


idity than the negative. 
marizes his conclusions as follows: 


and negative ions, all of them showing 
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that the positive ions have the greater 
velocity. At the lowest temperature one 
method showed that the slowest of the 
positive ions possessed much greater ve- 
locity than the slowest of the negative, 
while at higher temperatures a slower 
class of ions is produced and a compari- 
son of these with the slower negative is 
found to give no definite resuit. Mr. 
Child also discovered that at a certain 
temperature ionization is produced in the 
gas about the wire to greater than mole- 
cular distance. This temperature is prac- 
tically the same as that at which the posi- 
tive charge falls off and also as that at 
which the very slowly moving positive 
ions begin to appear. Experiments on a 
wire which had been inclosed in a glass 
tube indicated the presence in the tube of 
particles which tended strongly to dimin- 
ish the ionic velocity. The “emanation” 
seems to load the ions, thus decreasing 
their velocity both when they are within 
an enclosed tube and when they are in an 
enclosed space. It will, therefore, be seen 


“that the particles driven off from a hot 


wire do not appear to aid in the dis- 
charge, but on the contrary to materially 
check it—London Electrical Review. 


Massachusetts Electrical Statistics 


The advance made in electrical manu- 
facturing and in the general use of elec- 
trical appliances and apparatus is well il- 
lustrated by figures just made public by 
fie United States Census Bureau. at 
Washington. 

The figures are contained in a pamph- 
let prepared by Horace G. Wadlin, Chief 
of the Statistics of Labor Bureau. They 
compare the returns of 1895 and of 1900 
as made from all of the manufacturing 
establishments in Massachusetts. These 
tables show the following figures for 


manufactories of electrical apparatus and 


appliances : 
Amount of capital 1895. 1900. 

INVEStEd> eee eet. $8,947,143 
Rock and material 

UISCUS nce mene ee $3,027,798 5,043,951 
Wages paid 7402267 22 A087 
Salaries paid 10,235 627,196 
Valie-ofiprod= 

TICES. Cpe aoe 5,625,882 10,490,361 
Increasenpe re Centre ae eres on es 80.47 


Average increase of production for 
31,953 establishments, 21.90 per cent. 


Current Engineering and Scientific Notes 


ABSTRACTS FROM THE FOREIGN PAPERS 


Theory of the Electrolytic Extraction 
of Copper 


London Electrical Engineer 


In connection with the Marchese pro- 
cess, the electrolytic extraction of copper 
sulphides by various solvents has been 
investigated, and in connection with the 
Hopfner process the electrolysis of cupric 
chloride solutions has been studied. An 
artificial cuprous sulphide containing 
some cuprich sulphide was electrolyti- 
cally extracted with sulphuric acid of sp. 
er. 1.225 (acid of maximum conductiv- 
ity). On electrolysis, the ore being made 
the anode, a slime is deposited on it, which 
soon stops the current. This slime con- 
tains free sulphur, but it is shown from 
the analysis of the slime progressivelv 
deposited that the solution of the copper 
takes place in the two phases: (a) Cu,S 
-+S0,—=CuSO,+CuS, and (0) CuS+ 
SO, =Cus@--5-*. Using, currenteden- 
sities up to 30 amperes per square deci- 
meter the sulphur could not be oxidized. 
Rise of temperature favors the passage of 
the current. The same cuprous sulphide 
was electrolytically extracted with 4.5 N 
sodium hydroxide, the sulphide in this 
case being the cathode. The sulphur 
passes into solution, leaving metallic cop- 
per in the residual slime. Since the slime 
in this case has not a high resistance, 
the potential remains nearly constant 
throughout the electrolysis. The current 
yield is at first good, but falls off, and it 
has further been observed that the cur- 
rent yield decreases as the current den- 
sity rises. The cathode slime can then 
be easily dissolved electrolytically in sul- 
phuric acid, and as it contains little sul- 
phur the previous disturbing factor is re- 
moved. The electrolysis of cupric chlor- 


ide was carried out with a solution of this 


substance, using a platinum cathode and 
a carbon anode in a porous cell. When 
the solution is stirred, it is found that 
rapid stirring diminishes the yield for a 
given current, but the copper deposited is 
purer because the cuprous chloride formed 
by the dissolving of separated copper 
by the cupric chloride is washed away 
from the deposit. In a series of experi- 
ments, the solution circulated through the 
electrolytic cell and passed into another 
vessel containing a copper plate, and the 
rate at which the copper dissolved was 
To obtain constant results, 
the liquid must always circulate at 
the same rate. Addition of hydrochloric 
acid diminishes the current yield,» but 
leads to a pure copper, because the cup- 
rous chloride formed is retained in solu- 
tion. When the concentration of acid is 
very great, the current yield-begins to 
increase slightly. Sodium chloride added 
to the solution also diminishes the. cur- 
rent yield, but not to anything like the 
same extent as hydrochloric acid; the de- 
posited copper is very pure. The current 
yield diminishes as the concentration of 
cupric chloride increases, and the copper 
deposited becomes more impure, for more 


measured. 


cuprous chloride is formed, and it may 
even happen that cuprous chloride alone 
is deposited. It is not advisable, however, 
to diminish the concentration too much, 
for then the copper is deposited in a very 
spongy form. At a temperature of about 
12 deg., the deposited copper is spongy; a 
coherent deposit is obtained at about 
25 deg., but as the temperature rises above 
this, the current yield diminishes and the 
deposit is not so pure. Increase of current 
density slightly increases the current 
yield, because the solubility of the copper 
in the electrolyte is almost independent of 
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this density. At very high current den- 
sities, however, the current yield falls on 
account of the separation of hydrogen 
at the cathode. A deposit containing 
up to 99.98 per cent. of copper can be 
obtained from a solution containing 0.1 
egramme-molecule of cupric chloride, 0.1 
gramme-molecule of hydrochloric acid, 
and 0.4 gramme-molecule of 
chloride per litre. 


sodium 


Depositing Thin Films Electrolytically 


Invention, London 


An improvement in apparatus for de- 
positing thin films electrolytically is 
claimed by Herr Endruweit, of Berlin. 
An endless metal band is used in con- 
junction with the usual electrolytic baths, 
and this band, first coated with potassium 
sulphide and washed, receives a nickel 
film on passage through the nickel solu- 
tion. This film is backed with copper in 
a similar copper solution, a further back- 
ing with tough paper being applied before 
stripping. Rolls of paper with a brilliant 
nickel surface may be thus produced, 
and these may have a variety of appli- 
Colored embossed, 
make attractive wall papers and show 
cards. 


cations. and thev 


The Valid Range of Faraday’s Law 


Journal of the Chemical Society 


The accurate measurements which have 
been made with the copper and with the 
silver voltameter, have led Mr. Emil Bose 
to the conclusion that the slight devia- 
tions from Faraday’s law are only ap- 
parent. In the paper in which this opin- 
ion is enunciated the author states that 
to test the accuracy of the law, a salt may 
not be used the cathion of which is able 
to exist in two forms, for then there en- 
ters a possible disturbing factor due to 
the reaction M-- +M=2M-.. The varia- 
tions discovered in the electrolysis of sil- 
ver salts, which are equal to .oo1 of the 
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gross weight of silver, are due to second- 
ary reactions, one of which is attributed 
to oxygen absorbed by the platinum elec- 
trode. Faraday’s law, so far as the 
weight of substance deposited by a given 
amount of electricity is concerned, may 
be regarded as an exact natural law. 
Otswald and Nernst have so worked that 
we may rightly conclude that the current 
which passes through electrolyte is en- 
tirely conducted by transport of material, 
there being no evidence of metallic con- 
duction. The author believes Faraday’s 
law comparable with Dalton’s law of 
multiple proportions so far as exactitude 
is concerned, and thinks it is an exten- 
sion of Dalton’s theorems. 


Synthetic Hard Rubber 


Grade Journals Review, Manchester 


This term applies to a new product 
which, when combined with sulphur and 
exposed to heat at about 300 deg. Fahr., 
can be vulcanized independently of india 
wubber or gutta-percha, or in combina- 
tion with them. By this process almost 
any vegetable substance, or that of vege- 
table origin, can be rendered vulcaniz- 
able, and converted into a hard vulcanite, 
by heat, though the vulcanizing process 
differs somewhat from the ordinary form 
of treating rubber. Some of the sub- 
stances which have been tested by this 
process are grass, common woods, oils, 
cotton, pine pitch, pine tar gums, paraf- 
MneaCa dar cespemcent se papel, eter. i hese 
materials are each first brought to a plas- 
tic state, when they can be tempered to 
any consistency desired and rolled into 
sheets, or moulded into anv form. A 
very good result has been obtained by 
converting the twigs of the rubber tree— 
the entire wood—into hard rubber. The 
leaf of the rubber tree can also be con- 
verted into this new product. Of course 
all materials do not vield the same quality 
of hard rubber, but many kinds of vege- 
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table substances give similar results. The 
cost of producing this article is far below 
that of ordinary hard rubber, and while 
its quality is not fully equal to that of 
good rubber for all uses, yet for many 
purposes it will fully fill the require- 
ments. This new hard rubber has been 
produced by persistent study for years, 
ana by numerous experiments and tests. 
The most favorable words vet spoken for 
its qualities are from rubber manufactur- 
ers, their chemists, and other rubber ex- 
perts, who have seen the finished prod- 
ucts, and until*they have tested the ma- 
terial by heat, refuse to allow that it 
contained no ordinary rubber. This prod- 
uct will be placed upon the market in 
form of manufactured goods, and also 
in blanks for numerous purposes. 


Electrolytic Persulphates 


London Electrical Rewietw 


Details have recently been published re- 
garding the laboratory experiments upon 
the electrolytic preparation of persul- 
phates, caried out by Miiller and Fried- 
berger in the Electro-Chemical Labora- 
tory of the Technical Hochschule at 
Dresden. Elbs had shown in an earlier 
publication, that persulphates could be 
produced without difficulty, by the elec- 
trolysis of acid solutions of sulphates, 
with the acid of a diaphragm. The auth- 
ors of the present paper desired to find 
whether equally favorable results could 
not be obtained in neutral solutions in the 
absence of a diaphragm. The form of 
apparatus used for carrying out the se- 
ries of experiments was based upon that 
first devised by Oettel, and permitted the 
course of the electrolysis to be watched 
by collection and measurement of the 
gases evolved at the anode and cathode 
of the experimental cell. Platinum was 
used as electrode material, and the con- 
tents of the cell were kept cool by a cur- 


rent of water. Potassium and ammonium 
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sulphate solutions with and without the 
addition of sulphuric acid and potassium 
chromate, were used as electrolytes in the 
various experiments. The results showed 
that a current’ efficiency of.35 spemmc ms 
could be obtained in the formation of 
potassium persulphate, using an acid elec- 
trolyte, but no diaphragm. The efficiency 
when working with the corresponding 
ammonium salt, rose to 80 per cent, when 
chromate was added to the electrolyte, 
and the free ammonia formed during 
the electrolysis at the cathode, was con- 
verted into the sulphate by continual ad- 
ditions of sulphuric acid. These efficien- 
cles are equal to those obtained when dia- 
phragms are employed—while the e. m. 
f. required to work the cell is reduced 
from 8 to 5.9 volts. The authors do not 
state that the electrolytic processes for 
manufacture of persulphates are in actual 
operation, but according to information 


-in our possession, the Electrolytic Chlor- 


ate Works at Mansboe, Chedde, and St. 
Michel are already producing both per- 
chlorates and persulphates on an indus- 
trial scale. 


The Selenium Telautograph 
Elektrotechnischer Zeitschrift 


A new and improved instrument for 
the reproduction of images at a distance 
has recently been devised. The invention 
is based upon the sensitiveness of vacuum 
discharges at an exhaustion of 0.2 to 2 
millimeters to slight changes in the re- 
sistance of the circuit, and the external 
protochemical activity of the rays pro- 
ceeding from the discharge tube. The 
picture to be transmitted is divided up 
into small sections, each section being 
projected in turn upon a cell of selenium. 
At the receiver end of thesmachiiess 
sensitive plate is made to move past an 
aperture, transmitting the X-rays at a 
rate corresponding to the motion of the 
original picture at the sending end. The 
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variations in the current produce a varia- 
tion in the size of the spark-gap, which in 
turn produces a similar variation in the 
actinic intensity of the vacuum tube. The 
greater the deflection of the galvanometer, 
owing to the elimination and consequent 
lowering of the resistance of the selenium 
cell, the closer does a brass needle ap- 
proach the fixed needle representing the 
other “electrode. An electrode of the 
vacuum tube is attached to a fixed needle, 
while the other is earthed and the mov- 
able needle connected with a pole of the 
secondary coil of a Tesla apparatus. The 
second pole of the Tesla coil is connected 
minwaslatoe capacitv.. A. Korn is the 
inventor. 
Acetylene Army-Signals 
Cosmos, Paris 

Acetylene has recently been tried for 
army signalling in Germany, and the ex- 
periments are reported to have been very 
successful. The gas, when mixed with 
a fixed proportion of oxygen, is said to 
give three times as brilliant a light as 
the oxy-hydrogen, or calcium lhght, and 
is so powerful that signals made with it 
are visible in daylight at distances of 
more than eight kilometers, or five miles, 
while at night the range is practically 
trebled. 


Thunder Storms and Hertzian Waves 
Comptes Rendus, Paris 

Mons. F. Larroque, in a communica- 
tion to the Académie Frangaise, has 
shown that electric waves may be pro- 
jected to infinite distances from lightning 
discharges. M. Larroque, in his experi- 
ments, received the waves upon a short 
vertical earthed wire and fitted its 
upper end with a horizontal metal plate. 
In this wire is a narrow spark-gap in 
which sparks may be observed by a mi- 
croscope. The author noted that the 
removal of the horizontal plate rendered 
_the system inert, but that the elimination 
of the vertical portion has no apparent 
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influence upon the sensitiveness of the 
apparatus. From this fact he concludes 
that the electric oscillations are hori- 
zontal. In the case, however, of very 
distant storms, those, for instance, occur- 
ring about 300 kilometers away, he dis- 
covered the electrical vibrations to be 
vertical. 


Alumina by the Volumetric Formula 
American Manufacturer 

The method consists in titrating acidi- 
metrically the free acids, using methyl- 
orange indicator and then continuing the 
addition of standard sodium hydrate un- 
til phenolphthalein shows a faint, but de- 
cided pink. The standard sodium hydrate 
is made up with 11.65 ers. sodium hy- 
drate per liter, which is standardized by 
the use of NaH C,O,+Aq, with phe- 
nolphthalein indicator. For indicators 
one gram methyl-orange is dissolved in 
one liter of water, and one gram phe- 
nolphthalein in 500 c. c. of alcohol. For 
each titration use two drops methyl-or- 
ange and four drops phenolphthalein, both 
added at the same time. For the first 
part (determination of free acid) add the 
standard sodium hydrate rather slowly, as 
the reaction needs a perceptible time to 
be completed. The end reaction is the 
occurrence of an orange (not yellow) 
color. Note the burette and then run in 
the standard sodium hydrate in a rather 
rapid succession of drops, stirring con- 
stantly until a faint, but permanent pink is 
noticed. The end point with phenolph- 
thalein is sharpest when the solutions are 
kept at about 30 degrees C. Above that 
temperature results are incorrect. Below 
20 degrees C. the reaction is tardy and 
the end point obscured. The ultramarine 
tests were found to give good results in 
testing for free acid in sulphate of alu- 
mina; 0.5 gram of ultramarine was shak- 
en up with 500 c. c. of water and ten ¢. c. 
lots, equal to o.o1 g., added to flasks con- 


S 
taining twenty c. c. of a ten per cent solu- 
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tion of the sample made up to too c.c. The 
flasks were kept hot on a radiator, and the 
contents frequently stirred by rotating the 
flasks, the time required to decolorize be- 
ing noted. In the case of the presence of 
free acid, the time required to decolorize 
was much shortened, and the difference in 
effect between 0.1 and 0.5 per cent free 
acid was quite perceptible. The presence 
of basic alumina had a decided retarding 
effect. Different makes of ultramarine, 
as might be expected, were decolorized in 
different periods, but with the same ultra- 
marine the times were uniform. 


Silicon Determination by Sodium 
Peroxide 
Moniteur Scientifique 

So great. difficulty has been found in 
the determination of the amount of sili- 
con in rich ferro-silicons (1. e., of fifty 
per cent and higher) by means of perox- 
ide of sodium that the process has not as 
yet been practically applied outside the 
laboratory. Violent reactions take place 
when it is attempted to decompose a rich 
ferro-silicon directly by the peroxide, 
when there is abundance of carbon and 
silicon, because of the high exothermic 
action which takes place. The reduction 
occurs suddenly, with bad results to the 
platinum crucible in a majority of in- 
stances ; projections accompany the reduc- 
tion, hence the injury to the crucible. If, 
however, a half gram of finely powdered 
ferro-silicon and ten grams of a mixture 
of potassium and sodium carbonates are 
fused together (Fresenius’ formula) with 
one gram of powdered sodium peroxide, 
decomposition will take place without any 
disturbance, though the process must take 
place quickly to be thoroughly effective. 
To prevent particles being thrown out, 
the heat must be applied slowly. ‘Cool 
on a plate of polished steel; treat with 
boiling water and then with dilute hydro- 
chloric acid in a porcelain dish, wash the 
platinum crucible well, add ten c. c. of 
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nitric acid and two grams of potassium 
chlorate and evaporate the solution to 
dryness on the water bath; heat in the 
hot-air oven to 110 degrees, take up with 
twenty c. c. of hydrochloric acid, add 
200 c. c. of distilled water; boil; filter on 
the filter pump, wash with hot water; dry, 
and calcine in a platinum crucible. Per- 
fectly white silica is thus obtained. This 
method is most rapid with the rich ferro- 
silicons which are not attacked by acids, 
and it gives excellent results. In the file- 
trate the manganese may be estimated 
volumetrically with zinc oxide and per- 
manganate titration. The sulphur may 
also be estimated by means of chloride of 
barium. 

Sulphuric Acid from Sulphurous Gas 


American Inventor 


The Lake Superior Power Company, at 
Sault Ste. Marie, Mich., has just record- 
ed the successful manufacture of sul- 
phuric acid from the sulphurous gas tak- 
en from reduced nickel ore. This opera- 
tion has never before been successfully 
accomplished on a commercial scale, and 
is held to be an extremely valuable dis- 
covery, as it utilizes an enormous amount 
of material which has hitherto been an 
entirely useless by-product. 


United States Iron Production in 1901 


The production of iron ores in the 
United States during the year Igo1, as 
given by John Birkinbine, of the United 
States Geological Survey, amounted _to 
28,887,479 long tons, as compared with 
27,553,161 long tons in 1900, a gain of 
1,334,318 long tons, or 5 per cent; the 
gain of 1901 over 1898 was 9,453,763 
tons, or 49 per cent. The total value at 
the mines of the ore mined in 1901 was 
$49,256,245, or a mean value of $1.71 
per ton, an apparent decrease of 71 cents, 
or. 29 per cent, from the 1900 figures of 
$2.42 per.ton. The value of the iron ores 
mined in 1900 was $66,590,504. 


Telephone Service on the Overland Limited 


Railroad travel in the twentieth cen- 
tury has in it so large an element of per- 
sonal comfort that the average passenger, 
in spite of his feverish desire to “get 
there,’ demands what are practically all 
the comforts of his own home. Speed is 
imperative, but that speed must be ac- 
companied with none of the disagreeable 
features of railroad travel in former 
years, and no patronage comes to the rail- 
road which is niggardly in fitting out its 
trains for the entire ease and luxury of 
the passenger. 

Three great railway systems centering 
in Chicago—the Chicago and Northwest- 
ern and the Union and Southern Pacific 
roads—have combined to put into serv- 
ice a daily train between Chicago, San 
Francisco and Portland which should be 
typical in every respect of the progress of 
the country, and the luxurious Overland 
Limited is the result of their efforts. One 
of the unique features of the train is the 
introduction of telephone service, connec- 
tions being effected while the trains are in 
the depots at Chicago and Oakland, at 
which latter point the local telephone 
company holds the wire open especially 
for the comfort and accommodation of 
the passengers prior to the departure of 
the train. 

Electric lights are run throughout each 
car, being connected to a six pole, one 
hundred and twenty-five volt, twenty-five 
horse power, direct connected dynamo lo- 
cated in the baggage car and carrying on 
its circuit two hundred and sixty to three 
hundred and fifty sixteen candle power 
incandescent lamps. The Pintsch gas 
svstem is operated as an auxiliary. Un- 
derneath the baggage car is placed a 
storage battery, having a capacity of two 
hundred and fifty ampére hours, which is 
charged directly from the generator 
above. The lights are strung on a flex- 


ible, three-cable connector, and each 
sleeping and dining car contains seventy 
lights, and the buffet and smoking cars 
forty each. Another innovation of a_ 
most welcome type is the introduction of 
twelve-inch electric fans which effectually 
cool the observation, dining and buffet 
cars. The diningroom of the train has 
ten tables, with a seating capacity of thir- 
ty, on which electric candelabra are 
placed to supplement the general electric 
illumination. 

At Chicago and Oakland the train is 
readv for occupancy at least forty-five 
minutes before its departure, and during 
this time the telephone is at the disposal 
of the passengers, and a uniformed cen- 
tral in the observation car gives them 
whatever numbers they ask for during 
this time, connection being had ,between 
the train and the main office of the tele- 


phone company by a special wire which 
nd 


cannot be used tor other business. 

The finish of the cars themselves leaves 
practically nothing to be desired, and in 
the private rooms in each car are the 
usual toilet arrangements supplemented 
by electric curling-iron heaters and illu- 
minated by combination gas and electric 
fixtures pendent from the ceiling. In the 
compartment cars the observation end is 
strongly suggestive of a bay window in 
a private house. The library and writing 
desk are separated from the main room 
by a decorative arch supported by orna- 
mental pillars, and the library is supplied 
with books, magazines, illustrated period- 
icals and current literature of all kinds. 
Four large plate-glass windows, each four 
feet in width, and four oval windows of 
art glass in metal frames are on the side 
of the observation room, which contains 
fourteen comfortable chairs of various de- 
signs. 

The purpose of making the observation 
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room of these cars so commodious is to 
permit of its use by all passengers. This 
privilege is especially appreciated by 
women and children and adds greatly to 
the pleasure of the overland journey. The 
observation platform of the car is broad 
and roomy, and is inclosed with brass 


ornamental railings. The arrangement 
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gives space for an observation window, 
five feet wide, overlooking the tiled plat- 
form, and from this window passengers 
are able to view the scenery on either 
side. The lighting arrangements for the 
observation room are brilliant and make 
it desirable for visiting and entertainment 
during the evenings. 


Ornamental Cement Stone Work 


The materials are mixed very wet, the 
fluid about the consistency of paint as 
apphed with a brush—one part cement 
to three parts of stone crushed to a uni- 
form grain. The mixture is then poured 
from a bucket or other vessel, depending 
upon® the! size ‘of the storestos bes,cast- 
During the pouring process the fluid mix- 
ture is continually stirred with a stick or 
paddle. » Av~ sand. mould ‘similar/to- the 
moulds used in casting iron is used. The 
sand receives the impression of a wooden 
or iron pattern. The pouring process is 
all the labor required in forming this 
stone, no tamping being done. ‘The stone 
remains in the mould from twenty-four 
to thirty-six hours, when it is removed, 
and brushed to get rid of the adhering 
sand, when it shows all of the delicate 


lines and tracings of the most intricate 
pattern. The structure of the mass of 
the stone is absolutely dense and homo- 
geneous, and one peculiarity of this pro- 
cess is that the knife edges of carvings 
or petals of flowers come out as dense 
and hard as the body of the stone and 
plain surfaces. It is a well-known fact 
that tamped concrete is always brittle 
where fine, sharp edges form part of the 
work, in imitation of carved stone. 

This stone can be tooled and worked 
when green with great ease, giving an 
exact imitation of the natural stone, and 
it can likewise be turned on a lathe. It 
is extensively used in this way for col- 
umns and other forms in buildings, re- 
sulting in a great saving in the cost over 
the price of natural stone. 


Iluminating 


It has often been asserted that illumin- 
ating gas, escaping into the ground from 
street mains, was deadly to trees, and that 
it was largely due to this cause that shade 
trees in many cities prove short-lived. 

This question was raised at a recent 
meeting of the Western Gas Association 
at New Orleans. One of the members 
in answering the question said: 


Gas and Trees 


“IT cannot answer for all trees, but I 
can answer for what I have seen. I think 
in Columbus we have as healthy looking 
trees as can be seen anywhere in the gas- 
works yard. The effect of the gas is to: 
help their growth. ‘We cannot keep them 
from growing. The ground is charged 
with gas and there is where they seem 
to grow the best.” 
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‘*To look at an incandescent lamp and realize 
that its luminous efficiency 1s at the most only 
three or four per cent of that theoretically pos- 
sible, ought to take the concett out of any en- 
gineer who feels complacently satisfied with 
what even the last decade has done.’’—Louts 
Bell, Ph. D., in Ten Years’ Progress in klec- 
tric Lighting. 


A suggestive article upon the possibil- 
ities of electric lighting stations making 
money by combining ice-making plants 
with their regular business appears on 
another page of this issue. Mr. F. H. 
White, the author, is connected with one 
of the principal ice-making machine 
manufacturers and is in a position to 
give figures which may be accepted with- 
out hesitation as being practically realized 
in commercial plants. According to these 
figures small plants can be installed at an 
expense of about $1,100 for each ton of 
ice to be made a day, and the cost of oper- 
ation SEr pate os ie20e a day sor 
a twenty-five-ton plant. This sum 
is made up of $19.20 for power, $5 
for two engineers, $4 for two tank- 
men and $3 for ait waste and repairs. 
Mr. White says in his conclusion that he 
has made his estimates purposely high, 
and that any engineer can see where 
money can be saved on several of the 
items. We believe Mr. White is right 
about this. He makes his estimates as 
to the cost of power upon the basis of 
one cent per horse power hour. This 1s 


is 
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a very liberal allowance for surplus pow- 
er, and whatever saving could be figured 
out below this amount would represent 
just so much more profit. Mr. White 
also allows $5 a day for two engineers 
to operate the ice-plant. This would 
seem to be an unnecessary allowance since 
where the plant to be operated is as small 
as twenty-five tons a day capacity, it 
ought to be worked, it would seem, by the 
engineers who operate the electric plant. 
The saving of the pay for the two engi- 
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neers, or even the leaving of one off 
the pay roll, would add materially to the 
percentage of profits. That there are 
many electric lighting and street railway 
central plants where the addition of an 
ice-making plant would prove profitable 
must be true. One of the best evidences 
that this is the case is to be found in the 
numerous reports of the building of such 
plants to be operated in conjunction with 
central electric stations in the south and 
west and southwest. 


Gas-Engines as Gas Consumers 


From A PAPER. By .C. He NUTTING 


‘he gas-engine is slowly but surely 
becoming better understood, and in time 
is certain to outdo its rivals. 

There are several gas-engine manu- 
facturers who will guarantee their en- 
gines to run on 10,000 B. T. U. per brake 
horse power per hour. Now, if your 
fas-engine rcontains=650° Bo. layer 
cubic foot of gas, it will take sixteen cubic 
feet of gas per brake horse power to run 
your engine. 

The average gas consumer cannot be 
expected to give the subject of gas con- 
sumption the consideration necessary to 
determine the advantages of its use, and 
the gas company should do it and be able 
to demonstrate its advantages without 
loss of time or expense to the consumer, 
and should have employes who could and 
would assist the consumer in understand- 
ing its uses and advantages. 

I have just sold one of our consumers 
a ten horse power gas-engine with a 7.5 
kilowatt dynamo direct connected. This 
plant will be used for electric lighting in 
a hotel, for pumping water and to run 
a cold-storage plant. 


Now, one word as to the selection of 
an engine. Don’t get a cheap engine and 
make yourself think you are saving mon- 
ey, for you are not. A poor gas-engine 
is the poorest piece of machinery you can 
have around, and becatise there ware 7a 
great many poor engines on the market, 
which do not do all the work as they 
should, and which cause backaches, heart- 
aches and bad words, do not think that 
all gas-engines are alike. 

Our gas company sets separate meters 
for gas-ranges and we find that our rang- 
es average..us 11,000 cubic feetmomseas 
used per year. Now a one horse power 
gas-engine is worth three ranges to the 
gas company, a two horse power engine 
is worth seven ranges, a 3.5 horse power 
is worth ten ranges, a five horse power is 
worth 16.5 ranges and a twenty horse 
power is worth thirty-seven ranges. This 
is what I find from actual use, and is not 
guessed at. 

Now, isn’t it well worth while to make 
an earnest effort to get every gas-engine 
possible connected to our mains? 


Street railway companies, electric lighting companies and gas companies which desire their reports to appear in 
‘the Financial Bureau of the ELECTRICAL AGE are requested to forward the information so that it may reach us 
‘by the 20th of each month. Montuly reports are requested showing gross receipts and when possible operating ex- 
penses. Comranies are also requested to furnish the highest and lowest priees for which their stock has sold in the 


amarket for the previous month, 


STREET RAILWAY STATEMENTS 


Brooklyn Rapid Transit System 
(All companies.) 


Comparative statement of operations for months of May, 1902 and 1go1. 


1902. IQOI. 
*Miles operated (single track)..... 489.3 488.9 
Bee RCC ODL Sort cheese se gies wn 6 $1,156,344.84 $1,075,576.47 
i petses,including taxes... ...... 730,152.44 Fayed swine. 
MNerreceipts....,7- ti ee $436,192.40 $360,415.15 
For eleven months ending May 31. 
*Miles operated (single track)..... A89Q.3 488.9 
BPOaStLECEIPIS es is yr + €11,624,417.09 $10,920,174.38 
Expenses, including taxes....... 3,220,062.33 Veco jecOAnl2 
BBE CCCI OES crue ied oie se! sie pe > 2 AOA,354.76 °§ $3,082;280.20 


Inc. 
Inc. 
Inc. 
Inc. 


Inc. 
Inc. 
Inc. 
Dec: 


.40 
$80,768.37 
14,991.12 
$65,777.25 


.40 
704,242.71 
982,168.21 

$277,925.50 


*Includes leased railroads of N. Y. & J. Bridge, 2.6 miles, and trackage 


miviats over C, 1. & B.R. R., 2.4 miles. 


Metropolitan West Side Elevated Railway Co., Chicago 


For five months ending May 31, 1902. 


Earnings. 1902. IgOl. 
(0 oes ag eRe os a a $98,029 $89,699 
"Si" GLEN Oe oe ieee ohana 100,466 97,659 
(SNE ee Mey or ar 105,512 98,339 
LEE 2h eae a 109,246 97,020 
CEES D Go, URN ae, Gana 105,799 92,572 
Jane report: 
1902. IQOI. 
Gross earnings....... Sack gee ee cree $152,614 129,269 
January to June 30: 
Bee seCALUIN She Olen ck cies case 936,612 845,464 


Inc. 
Inc. 
Inc. 
Inc. 
Inc. 


Inc. 


Inc. 


Changes. 
$8,330 
2,807 
7173 
12,226 
13,227 


Changes. 
$23,345 


91,148 
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Chicago Union Traction Company 
Report for the year ending June 30: . 
1902. IQOl. 
Grossvearnings: ii... se eres $7,825,119 $7,289,139 Ine 
Operating expenses... = eee 4,570,719 3,942,194 Inc. 
INetseantings ito. / 5 40. een $3,254,500 $3,346,945 Dec: 
Otherancomes piers: el. . eee 117,349 869,670 Dec. 
‘otal incomes...0. 2... +. cee eee $3,371,749 $4.216,615 Dec. 
Hixedteharges 2. 05... 2). rege wees S.016,277 4,058,040 Dec: 
DeGcits As ee foes Soe $247,528 bal. $138,575 Ine. 
Preferred) dividends: (Ac gaan ee ee 150,000 Dec. 
Deficit? iste as: 4h ++.) eres & $247,528 sur. $8,575 Ine 
Northwestern Elevated Railroad Co., Chicago 
For five months ending May 31, 1902. 
Passengers carried. 1902. IgOl. 
antary. cess). > +. os). eee 62,010 52,022 Ine: 
Febrtary>.u.0 a. oes eee 64,760 55.250 Inc. 
Marches. se 58 vhs iat we ae ee 65,362 r7 OS tice 
ADT Sorte Ae. Sane 65,430 58,623 Tne: 
Mayan canna oe ss UF ingle ne tat Be 63,199 56,999 Inc. 
South Side Elevated Railroad Co., Chicago 
For five months ending May 31, 1902. 
Passengers carried. 1902. IgOl. 
J ANU ar. Vapors «ai. one on ee ee 79,154 Wigs. Ing 
Febritar yer oo oh ee eee 79,386 74,525 Inc. 
Mar el Si) 5) Suc ains arene eee 80, 313 76,269 Inc 
ADT Ate, Ro ant eee, See 81,009 TG aFo2 Ine. 
May ricct secant cite hes Los nee eee ae 76,063 74,175 Inc. 
Detroit United Railway Company 
June Report. 
1902. IQOl. 
\GTOSS “Canine ss 0 eee Soe a IO LATO $260,109 Inc. 
IN eticar nine aes. cet a eee $132,136 $120,696 Inc, 
For six months ending June 30. 
1902. IQOL. 
Grossvearnings oa. oa eee $1,591,286 $1,372,947 ines 
Net-carningst ene ae eee 684,243 596,601 Inc. 
United Traction Co., Pittsburgh 
For the quarter ending March 31, 1902. 
1902. IgOl. 
GFOSS €alningsiny ee an tee ee ee $344,900 $315,959 Ine: 
Net ‘ecarnings.c 0c. anu: 44. ee ee 87,135. - 90, 566 Dec. 
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Changes. 


$535,980 
628,525 


$92,545, 
752,321 


$844,866 
438,763 


$406, 103, 
150,000: 


$256,103 


Changes. 
9,988 
9,504 
8,169. 
6,807 
6,200: 


Changes. 
8,017 
4,861 
4,044 
3,227 
1,858: 


Changes. 


$31,361 
$1 1,440 


Changes. 
$218,339 
87,642: 


Changes. 
$28,941 
35432 
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Montreal Street Railway Co. 
April report. 


1902. IQOI. 
MeSSMCACMIN GS tr... ain sae $154,389.73 $144,793.50 
USL GPEC UST TS scale a en eae 70353970 51,521.40 


St. Louis Transit 
June report: 


1902. IQOI 

PeereRAGM ITO Gu. yi, een. ee ee s $557,114 $518,541 
January 1 to June 30: 

MOSSReAL LINES a. yo. be es Ses 3,014,588 2,786,637 


International Railway Co., Buffalo, N. Y. 


Report from February 21 to March 31. 


(oa CONMEE ORES sl che ag aaa A Si ge peer eae a 5 
RC GNSS cycA ts Dei sch Opie ws feo kee yen vies ee ee 
(No SEV PTTP IS inc @ iy ae eg ed 
uOeete BaTTUC UCT ASO UT COSS 1. 5 soci. oa e's So A ed vere Civ a ee 
Pee POMATI OS sees. ayer eee see eee CPA een uaa ieee a ae 
Oo ae Yau OV aid oa it: oe ean ara a eI lM 
Fist GIR TROLS Ske Bag Rete eet A a CS A 
URIS. cca" th cd as ete! GR Sica. Stl eran Pera 


Union Traction, Albany City 
gune Teport: 


MOSSIEALINIISS (=, weeere ce atest ok ws $131,992 $123,784 
January 1 to June 30: 
RemCSs CATUIN OS. 5 6 prea we sec foes 0 724,290 624,416 


Hornellsville (N. Y.) Electric Railway 
For the year ending June 30. 


1902. -IQOL. 
Ress ROCCID(S hewn GS ys So $13,102 $12,814 
“ih Ee Ser R BSNS CRI Nec 5s acta age 274 722 


Jamestown (N, Y.) Street Railway 
Quarter ending June 30. 


1902. TOOT.) 
Beam CCL Stree wees Goi a Gecars s 5 388 $18,824 $17,750 
INERT OTE) CAINE IY ie ae ee 699 2,610 


Twin City Rapid Transit 
Second week of July: 
1902. IQOl. 


Be WAT IVES or Phen ny eae ee $78 621 $63,311 
January to date: 
oie SESE RS es Vee Peter TO tas a 15705310 
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Changes. 
Tre} $9,596.23 
Inc. 19,018.30 
Changes. 

Inc. $46,573 
Inc. 227,951 
Ase gta Mie eae £281,408 
Ma Ate iette eis ge 161,526 
Reet oetioy cet 119,882 
Pe imeetn RE ae 3,600 
Sree iat) eee 96,499 
Saree 26,983 
cen Mee ps La) et 166,742 
yO'9 6 DCO moO Y7O0,719 
Tne. $6,208 
Ince 99,874 
Changes. 

Ine: $288 
Dec 458 
Changes. 

Pic: $1,074 
Dec. I,QII 
Changes. 

Tne: $15,310 
Inc, 233,937 


204 
Duluth—Superior Traction 
June report: 
1902. IQOl. 
Grossreamningsincin asta ene ee $48,125 $38,857 
January to June 30: 
Gros$;ecarnin?S 25.4 1 soldat eee 224,230 207,303 
Harrisburgh Traction 
June report: 
1902. Igo. 
Grossteat iti g's . ay...) 07s ae $41,867 $37,192 
Nettearuinoss ct )..55 .% eee eee 18,582 16,655 
January’to June 30: 
Grossv earnings... .). f0:<4 eee 213,321 174,078 
INet Canines. a2... ce 2 eee eens 90,205 64,920 
Pottsville Union Traction 
June report: 
1902. IQOl. 
Grossvearning sa. 2.a4 5. os eee eee $14,824 $17,401 
January to June 30: 
Crosstearminos ). 5... eee eerie 76,163 17,603 
Cleveland Electric 
June report: 
1902. Igol. 
Grosstearnin ge, gente eee: $214,985 $199,696 
Netiearningss 8) en epee eee 95,094 91,298 
January to June 30: 
Gross Carnin es 4, cin ee eee 1, 176:0T4 Osa alan 
Cleveland, Elyria and Western 
June report: 
| 1902. IgOl. 
(ross* Carnin gs tri. Sone. fee ee $25,198 $22,236 
INGUGCALININIGS 2) sume encstace see ee ewe 125172 12,501 
January to June 30: 
Crossiedrnings 2a. rr ee 128,392 107,026 
Netrearnings' yeh. £212 2 Ce ah 50,665 42,769 
Chicago and Milwaukee Electric. 
June report: 
5 1902. I9Ol. 
(SLOSS “Ca DINGS ae Leia ee Sigeray $17,252 
Netiebtntigsaes 1.6 ake err ee 10,680 11,057 
January to June 30: 
ANTOSSECATIIM OS Wig Seek nee $78,934 - 65,460 
Netseannin oS see een. wee ate AO;913)/ 31,058 


THE 


Inc. 


Inc, 


Inc. 
Ine 


Ine. 
Ine 


Dec. 


Inc. 


Inc. 
Ine; 


Inc. 


Tne: 
Dec. 


Inc. 
Pc 


Inc. 
Dec. 


Inc; 
Inc. 
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Changes. 
$9,268. 


36,936: 


Changes. 
$4,675 
1,927 


395243: 
25,285. 


Changes. 
$2,577 


560 


Changes. 
$95,289 
3,796 


122,880: 


Changes. 
$2,962 
329. 


21,366 
7,896 


Changes. 
$493 
BW 


13,474 
9,855 
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Madison (Wis.) Traction 
June report: 


1902. leo 
Bees. en ee is he a $8,321 — 
ee MI Sia 8 ie as). a ve ioe Ceetcy/ — 
January to June 30: 
Bee SN, ie ee a woes 36,462 —— 
Net Cannings. +... . ele, ae iar 8,945 se 
September 1, 1901 to June 30: 
Beret OS hs) a sy ne so 59,750 —— 
September 1 to May 31: 
‘Nigar 13,620 Se 


City Electric, Rome, Ga. 
June report: 


1902 LOOT. 

Weare MNOS ee es $3,589 $4,268 

SO) CB aT oi 525 Gai 
January to June 30: 

ree TSS = ee ec ve eins sts 20777 20,264 

C0 GEIS TSI AAA es cee 2a338 Oa ae | 


Dartmouth and Westport St. Railway 


June report: 


1902. fQor. 
(OSS, Tae has Ont a ea a ee $11,805 $11,269 
January to June 30: 
BemeeePe alii. tek. cele tite es ys 52,980 49,494 


Elgin, Aurore and Southern Traction 


June report: 


1902. IQOI. 
Memcemear nino S nee taririac sie tek ss $33,874 $32,614 
January to June 30: 
re Sea te Bie eee oe, 186,456 167,648 
Union, New Bedford. 
June report 
PeeOss CAMiNGS oo... bows cee on $20,713 $25,343 
January 1 to June 30: 
Bere AHN OS bb. oe vole eas ee 146,870 118,501 


Washington, Alexandria and Mt. Vernon 


June report: 


OL) Se liste Vea rr $17,313 $15,475 


Dec. 
Inc. 


Ine. 
Dec. 


Inc. 


Inc. 


Inc. 


Ine. 


Dec. 


Inc. 


Inc. 


Changes. 
$679 
14 


513 
378 


Changes. 
$536 


3,486 


Changes. 
$1,260 


18,808 


$1,856 
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GAS AND ELECTRIC COMPANIES 


Kansas City (Mo.) Gas Company 
For the year ending April 30. 


L002. IQOL. Changes. 
Nepieariitieseaicrs oe meeneies $304,428 $290,310 Tine: $14,118 
Interest on 5 per cent bonds..... 197,100 19015793 tates ree: 
Surplus feat ok «|: 1 eee 107,328 98,527 Inc. 8,801 
Balance Sheet. 
Assets. 1902. IQOI. Changes. 

Pia Cae oy oo. ak ee $9,005,269 $8,927,386 Tne. $77,883 
Via teria lSe es kee te ence 80,284 84,398 Des 4,114 
Cash ys tee 6. ice +): a eee 51,612 Oeaae Dec. a2 72a 
AcCoumtssrecel ved A277 ipa ea 65,509 05;7002 oer 287 
Pie ati Cees ae tuns sarc, a ee Wee Nace 2245 1,542 Ing 706 
SitHeinott itd (ONS 1. eeprom: 309,000 230,615 Inc. 78,385 
Premium on sinking fund bonds... 1 207-1 Opes eae Ing: 12,718 
Siiicino Tamer UStee.-. eh sae es SAS Vim Men Cah an Ne. ok Tucs 8,507 

TTOta uh cancels oo eee $0,535,147 $9,394,073 $141,074 

Liabilities. 

SUOGIN arth he i. nc ore ee $5,000,000 $5,000,000- |) . = ae 
BOTS Fugue athena no otk: ee a aera 3,942,000 3,042,000... 
ANGCONMMES: Dawa Dl ey <.. aeme pe Rtg ta FO. 3ee TORT Se Inc. 85510. 
SUT 111 Oi tra Cee cs 2 eee 30,225 5,615 ince 24,610 
PrOntanislOssn sce acc hae everest te ys 375,676 Tie 107,913 

SL Otal ence, ann) eh aa eee $9,535,147 $9,394,073 $141,074 

Boston Gas Light Company 
General balance sheet June 30. . 
Assets. ; 

Real estate, buildings and (machin chy ses seer ets 4 eee -+0 D7 2 EeOR® 
Cashtand. debtSrecetva bless... ieee ee ee es Se 568,325 
Manufactures, merchandise, material ang stock am process: .. 1a 260,295 
Miscellaneous). i ices aicc ii vig ac afc cel co kaye na REN re Inte eae elaine ite ne fe gue 24,414 

Dota fii e at 5 ao 2g Ll ce eee eee oe ar $8,070,983 

Liabilities. . 

Capital stock = hice nice lg 015 |. sae sy Rae een ere eee $2,500,000 
DIEDES By ale eds Seda Son tin «oe Sg Wacken Jenene ene an So 734,929 
Balance-sproiit and 105s tue Ae aie, Gee ee ee he ee 4,803,851 
Guaranty ands ck ere ihe. cy cane clea aes eee eee ea ae 32,203 
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Bay State Gas Company, Boston 
General balance sheet June 30. 


Assets. 
oo) sealant inlet (GW EAT Ss Bien crs AO aes Geran Shah ea Mee ry ee RN ae Beg ae rake Ned ae a 52,229,397 
Perm LSU LCCC VAD Gat, crea st soe Shoe ec eaves Vy ote cae ear aie BATES oo 
Manufactures, merchandise, material and stock in process.............. 61,299 
1 3 SET T.CLe IBS Sc 8, OES als ce aa Re Re oa oh ee 35,550 
Seno MMP te Rr eM hock 5505 ous a) ee eae ecs es la Rs sts RE Rae 2803-593 
Liabilities. 
ok Un Shure he Sh i" Seley 5k AS oa a pean To Saree 7 \y- lag, a 62,000,000 
Ne PE rs Pees EY ocak xo 30's) ob Sa ceidy y a es Ste ma eer ana Pee ia RO Se 578,284 
PME MET SI YATGMATIORL OSS eo ogee afer cov sua « wie ema. 2 options kee ee: 225,289 
“TCHRBS Wh seas eget cn he i AIO. (5 eS nee $2,803,573 


Consolidated Gas Co., Baltimore City 
Bocateendine,. | ne-20, 1902: 


1902. IgOl. Changes. 
eeemreCel pts rian tn Sas sb cch bs $1,757,863 $1,639,433 ere. $118,430 
BIOS. oy ce see oes kleine wos FAG 353 720,072 vate 29,381 


Charleston (S. C.) Consolidated Ry. Gas and Electric Co. 
Six months ending May 31: 


1902. IQOL. Changes. 
| EEG, (AICS ICT As Ate gare nee $399,572 $245,745 Line: $153,827 
Ree COIC. ceva ge Re eee Pale se 191,247 86,320 Enc 103,927 


Buffalo Gas Co. 
iinet eport: 


1902. IQOl. Changes. 
Se EMINOS to sie es 3 ce els $17,841 $I 4,386 Inc. $3,455 
Det Ws OO! to?) ines%0,-1902 
MCA LNT Sh teehee ues, hse one $270,545 $238,440 Ine. $32,105 


Consolidated Gas Co., New Jersey 


May report: 
1g02. LOOT: Changes. 
BMC AINOSh ch rn he ys es $7,890 $6,379 EUG: $1,511 
Haniary 1.to-May. 31: 
eas) SSE UY ROY SS teters cena oi a ae ne 18,420 OSL 3 pe; 21207 
Gas and Electric Co. of Bergen County, N. J. 
May report: 
1902. IgOl. Changes. 
Oe CAAT OS hs. vgn edie vate 8 $19,790 $18,751 Lite. $1,039 
SMAI S Pree ie Pape nk oe sales 6,627 6,074 Lic 553 
Hine 1/1901 to May 31;.-1902: 
Berbeswe ALIN O'S (ioe ayes, Se 268,793 235,683 inte: 32 LO 


CL) CESAR 105,652 84,823 MG eke 20,829 
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Laclede Gas Light Co. 
May report: 
1902. IgOl. 
IN CL earn To Sict. eon dens ches $84,320 $81,624 Tne. 
January 1 to May 31, 1902: 
Neprearivitlgs * 2. 5. \¢s- treet 469,519 424,474 Lic 
Lowell Electric Light Co. 
May report: 
1902. IQOI 
(Sross-earnings,: .\. <. Cie eeeeeemees $15,625 $13,814 Ine, 
Netearnnigsm 230k... +. peeemeran ee SST 2 5,226 Ine 
July 1, 1901 to May 31, 1902: 
Gross "earniiies. . -( A ee 176,542 165,620 Inc, 
Netreariiin 96%). i si... eee ee eee 69,545 56,473 Inc. 
Jackson Gas Light Co. 
May report: 
1902. IQOI 
Netreatimii eset. te ae poe Oa er $3,006 $2,614 Ine 
March 1 to May 31, 1902: 
Netrearnings tint. 4- ee eee 9,767 7,007 Ine, 
Telephone and Electric Companies 
American Telephone Company 
Output of Instruments for month ended June 20. 
1902. IQOl. 
GTOSS OULDUtY Sco ee eee 96,653 96,300 Inc. 
Returtied’s 45 Stee 4 ek eee ASAT 34,221 Ing. 
NGL OED U trys re nu. co ee eee 54,912 62,079 Dec. 
From Dec. 21 to June 20: 
CLOSSHOU LDU. eames cts yee eee 589,109 469,923 Inc. 
FRCL UL TOCGsi ok ays fers suc aa a ee 220:;267 194,509 Tne; 
INGICONUD UTE of 5 Cate Re Renard eee 362,842 275.354 Inc. 
Lotal outstanding June!20........ 2,888,852 2,228,170 Ine. 
Mexican Telephone Co. 
May report: 
1902. IQOl. 
Gross earsiings ish 4 enn nee oe $19,892 $17,359 Inc; 
NEC Carnings Aan Bes Galen alee 9,124 8, 104 Inc. 
March 1 to May 31, 1902: 
Gross *Carniny si.) ben settee ee 58,430. 31,902 Inc. 
IN Gth@ar Ning eet ener, ue Ghee a 26,758 233 28 Ine. 
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Changes. 
$2,696 


45,045 


Changes. 
$1,811 
495 


10,0220 
13. E72, 


Changes. 
$481 


2,700 


Changes. 


353 
7.520 


7,107 


L1Q;136 
31,698 


87,488 
660,682 


Changes. 


$2,533 
1,020 


1,528 
35385 
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Philadelphia Co. 
Five months’ report, 1902: 
1902. IQOl. Changes. 
PERSP CALUUIOS. io. oe ces ee ee $5.773,615.85 —— aso vases 
cy, CELI ee 2,802,789.85 oe cea as — 
. Northwestern Electrical 
June report: 
1902 IgOl. Changes. 
Meese INS. oe ey wk alee $91,219 $80, 385 Inc. $10,824 
January 1 to Jnne 30: 
Meer eINOS ee eS, 575.414 503,313 Tne, 72OF 


Belmont Forming a 


The Belmont -McDonald syndicate, 
which is building the underground rail- 
road of New York, submitted to the 
Rapid Transit Railroad Commission on 
July 21 two remarkable bids for the con- 
struction of the proposed extension of 
the road from the New York City Hall 
to the Battery, under the East River 
and to Atlantic and Flatbush Avenues 
in Brooklyn. 

The actual cost of building and equip- 
ping this extension has been estimated 
at $8,000,000 by Chief Engineer William 
Barclay Parsons. This was the sum 
bid by the Brooklyn Rapid ‘Transit 
Company, the only competitor which 
appeared against the Belmont-McDonald 
syndicate. 

The Belmont-McDonald bid was to 
construct and equip the new tunnel for 
$3,000,000 (including $1,000,000 for real 
estate and terminals) or if an under- 
ground extension of the present road 
from Union Square up Broadway to 
Forty-second street be authorized before 
itiyeesye 1003,’ to build that and the 
Brooklyn tunnel extension for a grand 
total of $4,100,000, and an integral 
portion of each bid is the character and 
PxicutsOl transiters to be given for a 
single fare. The Brooklyn Rapid Tran- 
sit road offered free transfers to ninty- 


New Transit System 


five per cent of the Brooklyn roads, but 
could not offer a ride into Manhattan 
above the post office. The Belmont- 
McDonald offer was of rides for a single 
fare from the Brooklyn terminal over 
the whole length of Manhattan and into 
the Bronx. 

That the Belmont-McDonald bid was 
,put at figures meant to blot out all con- 
sideration of other bids is obvious, and 
the significance of this is of the highest 
importance. : 

It is now certain that under the title 
of the Interborough Rapid Transit Com- 
pany Mr. Belmont is organizing a pas- 
senger system which is destined to 
compete in size and ambition with the 
greatest in the country. It is designed 
to take into its territory as feeders the 
three largest districts within easy reach 
of Manhattan which are sparsely set- 
tled. These are the Brunx, the Astoria 
district of Queens, on the Sound, and 
the great South Brooklyn district down 
to Coney Island. 

Mr. Belmont even intimated that free 
transfers would be given for rides as far 
out as Jamaica. 

The formation of this vast new transit 
system was-first indicated by the pur- 
chase by Mr. Belmont and his associ- 
ates, (Ou the" e0rew mundred wand. ster 


300 


miles of roads in and about Long Island 
City embraced in the system of the 
Queens County Railroad Company. The 
Interborough Rapid Transit Company is 
the $25,000,000 corporation which 1s to 
take over and operate the new under- 
ground rapid transit railroad which the 
Belmont-McDonald syndicate is building 
for the city. As the ‘tunnel niust7of 
necessity have numerous feeders to make 
it a good paying investment, the road is 
in itself only a trunk line, and there has 
long been a feeling that by the time the 
road was completed and equipped it 
might fall into the hands of the Metropol- 
itan Street Railway people to operate. 

The Belmont- McDonald syndicate’s 
latest purchase, and the rumor that it 
will furnish the money itself to build the 
proposed tunnel extension from the City 
Hall and the Battery to Brooklyn, rather 
than not get the lease of that line, is be- 
lieved to set-at rest all cube thatthe 
contractors will operate the line them- 
selves. It is now believed that their 
plans include the acquiring by purchase 
or building of a great system of feeders, 
which will reach out into a vast surbur- 
ban territory of undeveloped country. 

The purchase of the Queens county 
With these roads 
the Interborough company acquires the 
ownership of ths franchise granted ten 
years ago foratunnel from Forty-second 
street, Manhattan, to Long Island City. 

This tunnel will connect with the Rap- 
id Transit at Park avenue, opposite the 
Grand Central station. With this con- 
nection the great unbuilt territory to the 
north and east of Long Island City will 
be made as readily accessible to Manhat- 
tanites as it is to the Bronx. 

The terminal extension asked for by 
Mr. Belmont to. reach from, Union 
Square to Forty-second street would be 
of high importance. It would run up 
Broadway through the shopping district 
and at Thirty-third street there would 


roads is a beginning. 
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be a connection to the great station 
which the Pennsylvania road is to build. 
This connection would be by an under- 
ground arcade the whole width of the 
Street. 

The Bronx, it is believed, is to furnish 
another field for the Belmont-McDonald 
syndicate to develop in. In this great 
territory there already exist the lines of 
the Union Railway Company, now con- 
trolled by the Metropolitan Street Rail- 
way people. These lines, however, 
reach but a small part of the actual ter- 
ritory to be developed there. Years ago 
a crossline system was designed for th 
section. This or some other system, 
is now believed, will be developed, with 
close connection between it and the 
trunk lines of the rapid transit road, 
which is to run through the district. An 
eastern branch of the rapid transit road, 
to run north from the Forty-second 
street station, is already being designed 
by Chief Engineer Parsons, of the Rapid 
Transit Railroad Commission. 

The acquisition of the right to build 
and operate the Brooklyn tunnel exten- 
sion would open up another large and 
but partially developed territory for the 
operations of the syndicate. This is the 
territory in South Brooklyn lying be- 
tween Prospect Park and Greenwood 
Cemetery, and Bath Beach and Coney 
Island. 

This section of Brooklyn is mostly 
covered with broad farms. Here and 
there along the old lines to Bath Beach 
and Coney Island are new cottage settle- 
ments, like Borough Park, but there is 
room still left there for a vast city of 
separate homes. 

The proposed tunnel would end at 
Atlantic and Flatbush avenues, Brook- 
lyn. This is the key to South Brooklyn, 
and from there a new transit system 
might be built. out toward the bay and 
sea to compete with the Brooklyn Rapid 
Transit Company, which now operates 
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all but one of the few lines through that 
territory. The Forty-second street 
station of the Rapid Transit Railroad 
seems destined to become the most im- 
portant one on the road. 

It is from there that Chief Engineer 
Parsons has been instructed to design an 
east side extension to run to the Harlem 
river or above, and there will surely be 
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a transfer connection at that point with 
the promised electrically-operated subur- 
ban system of the New York Central, 
Harlem and New Haven roads, from the 
Grand Central station across the street. 
Plans have been made for a physical con- 
nection between these roads at that point, 
and these may be adopted when the 
matter is definitely settled. 


Franchise Bureau 


The Evectricat AGe intends to collect for reference purposes copies of every iranchise issued by the various states 
to e'ectric ‘ighting, street railway and gas companies, and particularly those granted by speciais acts of ‘egisJation. All 
persons who can do so are requested to send copies of such franchises to the *‘ Franchise Bureau, ELEcTrRICAL AGE.”’ 


Copies not returnable. 


Advertisements under this head, 75 cents per line. 


Kentucky 


Parties controlling charter and right- 
of-way 36 miles in western Kentucky 
would like to correspond with financiers 
who would be interested. Apply to 
Franchise Bureau, ELECTRICAL AGE. 


Maryland 


Parties controlling franchise for laying 
pipe lines in any part of the state of 
Maryland would like to communicate 
with parties whom this franchise would 
interest. For further particulars address 
the Franchise Bureau of the ELECTRICAL 
AGE, where copy of same is on file. 


Mexico 
Parties having option of control on 
several street railways in important city 
in Mexico would like to correspond 
with bankers’ interests in Mexican. en- 
terprises. Address 
ELECTRICAL AGE. 


Franchise Bureau, 


Pennsylvania 
Wanted, to purchase the control, or all 
the interest in a trolley line franchise that 
has rights of condemnation, for inter- 
urban work in the northwestern part of 


the state of Pennsylvania. Would pre- 
fer to purchase small operating road with 
such franchise. Address Franchise Bu- 
reau, ELECTRICAL AGE. 

Parties having favorable charter and 
rights of way secured for a railroad in 
central and having se- 
cured purchaser for one-half of the 
bonds, wish parties to join them, taking 
the balance. For further particulars ad- 


dress Franchise Bureau, ELECTRICAL 
AGE. 


Pennsylvania, 


Tennessee 


Valuable charter and majority of right 
of way secured, with valuable water- 
power property. Owners desire finan- 
cial aid. Address Franchise Burear 
ELECTRICAL AGE. 


Virginia 
Parties controlling Potomac Western 
Railroad charter, granted by the legisla- 
ture of Virginia, giving broad railroad 
rights, poth electrical and steam, seek 
financial assistance. Copy of charter can 
be seen at the office of the ELECTRICAL. 

AGE, Franchise Bureau. 


Financial Notes 


The New York Edison Company an- 
nounces that on and after September 1 
the retail prices for incandescent lighting 
service will be reduced from the present 
maximum of 20 cents to a maximum of 
15 cents a kilowatt hour. . The full 
schedule will be, for the first two hours 
of average daily use of the connected in- 
stallation, 15 cents a kilowatt hour; for 
the third and fourth hours, 10 cents; for 
the fifth and sixth hours, 7% cents, and 
for all over six hours, 5 cents a kilowatt 
hour. 

To the great number of the users of 
electric light, but perhaps more espe- 
cially the residential users, this change 
will represent a reduction of nearly 25 
per cent and the result should be to 
greatly broaden the field of electric in- 
stallation, as well as of electrical supply. 

Kidder, Peabody & Co. and J. W. Se- 
ligman & Co. have issued a circular ex- 
planatory of the plan for reorganizing 
the New England Gas & Coke Company. 
To answer many inquires it may be stated 
that the owner of 25 share§ and two 
bonds of the New England Gas & Coke 
Company would, upon payment of $250, 
receive in exchange for his stock $275 


Aper cent. preferred: shares and $375 
common of the Massachusetts Gas Com- 


panies; and for the bonds $1,040 in 4 per 


cent preferred stock and $1,100 in com- 
mon stock. Interest on the preferred 


shares would be paid in cash at the rate 


ol 4-pet cent from December 1, 1001, to 
December 1, 1902, at the time of the ex- 


change. 

The Pennsylvania Gas, Fuel & Con- 
struction Company has obtained a fran- 
chise to furnish fuel and illuminating gas 
in Green Isiand, a suburb of Cohoes N. 
Y., charging 75 cents per 1,000 feet to 
private residents and 50 cents per 1,000 
feet for village use. This company also 


has franchises in Cohoes, Watervliet and 
Colome, and is seeking new fields. 

The Union Gas Corporation of Pitts: 
burg, with a capital of six millions and an 
authorized two million bond issue, has 
been formed to take over the gas proper- 
ties of Theodore N. Barnsdall, located in 
the Pennsylvania and West Virginia oil 
fields. 

The United Gas Improvement Com- 
pany of Philadelphia now virtually con- 
trols all the street railways of Rhode 
Island, and a great part of the trolley 
lines of Connecticut. The mileage aggre- 
gates 442 miles, of which 170 are opera- 
ted by the Connecticut Railway & Light- 
ing Company, and 272 miles by the Pro- 
vidence street railway. The Connecti- 
cut Company will have a Bridgeport, or 
southern division, including the lines in 
Waterbury, New Britaineteseines 1o- 
vidence Street Railway operates in the 
cities of Providence and Pawtucket, R. 
I., Attleboro and North Attleboro, 
Mass., and several towns. Our Harris- 
burg, Pa., correspondent reports that 
the U.'G. I:.Co. is. in eontholieifan ae 
gas producing properties in that city. 
It has secured options on the stock of the 
Harrisburg Gas, the People’s Gas and 
the Gaseous Fuel Companies, whose 
plants and lines it has leased for 20 years. 
The matter will be finally settled in Au- 
gust, when the company will be enlarged. 
It was said that the United Gas Com- 
pany had bought the People’s Company 
at $39. The People’s Gas had a capital 
of $200,000, with a par of $50 and $50,000 
of bonds. The Commonwealth Trust 
Company and the First National Bank of 
this city and Drexel & Company of Phil- 
adelphia own most of the stock. 

The new Lowe Coke & Gas Security 
Go. of New York has ten millions 
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per cent non-cumulative preferred stock. 
The Manufacturers’ Light & Heat Co. 
of Pittsburg, Pa., has obtained $949,700 
of the $1,500,000 capital stock of the Tri- 
State. Gas Co., the entire capital stock 
(4,000 shares) of the Relief Gas Co., and 
$160,000 of the $200,000 capital stock of 
the Welzel Gas Co., whose funded debt 
is $114,000. In exchange the Manufac- 
turers’ gives about $1,500,000 stock, in- 
creasing its issue from $3,000,000 to $4,- 
500,000, the total authorized issue being 
$5,000,000. But the total capital stock of 
the Manufacturers’ with affiliated corpo- 
rations is $7,180,000 authorized and $6,- 
480,000 outstanding. The Pittsburg 
Stock Exchange has listed $3,000,000 
(par. value $50), also $598,000 6s of the 
authorized issue of $750,000, of which 
$50,000 must be redeemed every year 
from January I, 1901, to January I, 1915. 
The People’s Heat: & Light, Co., Ltd., 
of Halifax, N. S., recently sold under 
foreclosure, is now the property of the 
Halifax Street Railway, the bondholders, 
it is said, getting 35 cents on the dollar. 
A new contract is under consideration 
between the Sprague Electric Co. and the 
General Electric Co. on account of a dis- 
agreement as to the value of the plants. 
If the security holders of the Sprague 
Co. shall by October 1, 1902, have de- 
posited with the U. S. Mortgage & Trust 
Co. at least 66 2-3 per cent of the out- 
standing bonds and 66 2-3 per cent of the 
stock, the General Electric Co. will pay 
and deliver cash and 3% per cent bonds 
in exchange, as stipulated in President 
Markle’s circular letter of last month. 
United States Coal & Oil Co. has been 
replaced on the Boston Stock Exchange. 
Under the name of the Worcester and 
Connecticut system, the Sanderson-Por- 
ter Company, of New York, is organiz- 
ing a sixty-mile system of street railways 
that will directly connect Worcester and 
Norwich, Conn. The following five to 
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be combined into one big company: The 
Worcester & Webster, Webster & Dua- 
ley, Worcester & Connecticut Eastern, 
the People’s Tramway and the Daniels. 

Indiana has a new traction company 
to be known as Jasper, French Lick, 
West Baden & Northeastern. The capi- 
tal stock will be increased from $100,000 
to $500,0C0. 

The St. Louis & Suburban Electric 
Railway will be controlled by a voting 
trust committee for three years. 

The Philadelphia Rapid Transit Com- 
pany’s 999 years lease of the Union Trac- 
tion Company went into effect. last 
month. A statement was printed to the 
effect that the Company’s net earnings 
for the year were estimated at $1,000,000. 

The Camden Inter-State Railway Com- 
pany of Huntington, West Va., has sold 
to a Pennsylvania syndicate its electric 
lines in that city, Central City, Ceredo 
and Kenova, W. Va.; Cattlettsburg and 
Ashland, Ky., and Ironton, O. The deal 
will also embrace electric light plants in 
Ironton, Ashland and Huntington. The 
consideration is about $2,000,000. It is 
rumored that the syndicate has in view 
the purchase of electric railways in other 
Ohio valley # cities, s thes iltimate 
being to have a continuous line between 
Cincinnati and Pittsburg. John Graham 
was elected president of the new com- 
pany. | 

The Paducah (Ky.) City Railway hav- 
ing obtained a new franchise running 
twenty years from August I, 1902, has 
made a mortgage securing $1,000,000 5 
per cent bonds dated July 1, 1902, and 
due July 1, 1932. Of the issue, $400,000 
is reserved to take up underlying bonds 
and $600,000 goes at once for improve- 
ments and additions, including a three- 
mile extension. 

The price of gas in Pittsburg has been 
reduced from $1.20 to $1.00 per 1,000 
Tee 


aim 
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For the Oakland (Cal.) Transient Con- 
solidated E. H. Rollins & Co. offered 
last month through their San Francisco 
branch $700,000 of the new first consoli- 
dated sinking fund 5 per cent 30-year 
$1,000 gold bonds, dated July 1, 1902, 
due without option July I, 1932, with 
interest payable January-July. The mort- 
gage is limited to $6,500,000. Earnings 
for the year ending May 31 were gross 
$830,282; net over operating expenses, 
$306,879; for June, 1902, $81,426, and 
net, $33,274, as compared with $54,382 
gross in May, igor, and $17,484 net. 

The New Orleans & Carrollton Ry. 
Light & Power Co. passed to the New 
Orleans Railways on July 15, the final 
payment of 95 per cent for the $2,500,- 
000 common stock. : 

The deal for the sale of the Charles- 
ton (S. C.) Water Works Company to 
the Mercantile Trust & Safe Deposit 
Company of Baltimore was closed at 70 
for the $300,000 of 6 per cent bonds and 
85 for the $200,000 first mortgage bonds. 
The result is the Charleston Light & 
Water Company, capitalized at $1,000,- 
ooo, and it has under way a suitable 
plant. Bonds to the amount of $1,250,- 
ooo have been issued. 

G. F. Penhale states that Park & Ham- 
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ilton, of Youngstown, O., have secured 
franchises authorizing them to construct 
and operate electric street railways in 
the city of Havana. The concessions are 
estimated to be worth $25,000. Harry 
G. Hamilton negotiated the deal in Hav- 
ana. Associated with Messrs. Park & 
Hamilton in the enterprise are G F. 
Penhale & Co. and H. W. Whipple, of 
New York; Devitt Tromble & Co. and 
H. W. McDonald & Co., of Chicago, and 
W. J. Hayes & Sons, of Cleveland. 

The Norfolk, Portsmouth & Newport 
News Company, owning the consolidated 
street railway system of tidewater Vir- 
ginia has given a mortgage for $4,000,- 
000 to the North American Trust Com- 
pany of New York, and one for $2,000,- 
000 to the Richmond Trust & Safe De- 
posit Company, trustee. Both are to 
cover forty year 5 per cent bonds. 

General Electric stock dividend of 
66 2-3 per cent amounting to $16,812,600 
has been listed on the Stock Exchange, 
making the total $42,034,600. 

The Montreal (Quebec) Street Rail- 
way was operated in April on a basis of 
54.97 per cent of car earnings, as against 
64.71 per cent for the corresponding 
month last year. As a consequence the 
surplus was increased $12,458.39. 


The following securities were sold at public auction in New York during the 


past thirty days: 


2. Shares; 6th*A ve. sR. Rei Comers 9) cei ere) ee 181% 
50 Shares New Orleans Lighting Ca, <0 geen ©. 0. ee 50 
$6,000 St. Paul Gas Light Co. 6 per cent.7. 9-2 3-5-5 ss: co ot 114% 
$3,000 Equitable (Chicago) Gas Light & FY Co 1st6s). .. (2... 23) 103% 
$2,000 People’s Gas Light & Coke Co. Ist 6s........ fe Oe 103% 
$1,000: People’s Gas Light & Coke Coy 1st con6% o.. 02 2. 122% 
22 sharés Kmpire;and Bay States Tel) Com.:*.4. 164. .05 a. 2 nn 80 


$6,009 Haverstraw Light*& Fuel Gas Co. 5% gold’. 20. 2. Gk ae 20 


Stockh MarKet Reports 


Traction Stocks and Bonds 


Bid. 
ries UGG ADE ACLIOM: fat ceielsicis'sje\«» dieieie reine 8544 
Am Light & Traction pref... .....scceee ces 93 
American® Rathway (Phila).........ccecereee. 46 
PA IAMIUICEA VeveCON. LONOS. sccces cc vices seus 112 
FATIONCICVA VGe IBC LOT. 5S os fs). esw ote cieeee oes 104 
PATIAMIELGPAIV OSIM AE SOS: o.clre cs sisiecicie/ssiesiie sees 110 
Atlantic Coast Blectric....6...5..5.0.cke0ees 8 
Atlantic Coast Elec. Ist 58...............000% 85 
Atlantic Coast Elec. gen. 58..........ecee00% 40 
rit SPATIIEOUE EG Fee COs OS tectie cg seis crc sleie e's oe 102 
Bleecker St. & Fulton Ferry................ 32 
Bl ecker St. & F’lton fy 1st 4s (Met. St Ry.) 99 
BGSLOMPUNE VALCO TS. sale cy ctecteie sel eSee eo oe # cia 164 
Bridgeport, Traction 1st 58 .. 0.2 .....0...-. 106 
Broadway & 7th Ave. Ist ¢. g. 58............ AGU 
ER Owiel Vr re GUID, A VGx DS aistersis! shaves ajeie a's e100 107% 
Broadway & 7th Ave. (Met. St. Ry.) 10 p ¢.245 
LOA W yr OULTAGOn1 St DSi ciideccisie os. » seyes 112% 
BrOAGWAY OUPTACE 20 DSi. jcc. cc ccc ects nce. 10144 © 
Brooklyn Bath. & W. End 5s............ . 102% 
PS EOO Ll yim Wye OF sau crete ser siclern's cle oteie ters. t0 2474 
Brooklyn City & Newtown Ist 5s ......:....115 
Brook ym City ISt; CONG OSes ae. .c+ oisie sc conic 11214 
Brooklyn (Cleve.) 18t 68..........eceeeeceues 103 
Brooklyn (Cleve.) 1890 68 .............cceeee 103 
Brooklyn Crosstown 18t 58......4..0.20.000. 101 
PNOOK YIN ELCISMUS USE DSielcsiee sins srersiele)e Ws ores 105 
IBEOOKLY UNG Gs oO. GON # SU OSs se sesso aie. 102 
Brooklyn, Queens Co. & Sub. 1st 5s.... .... 107 
Brooklyn Rapidelransits ss. cees's +. ciwe es se0we 68 
Brooklya Rapid Transit 589%. veiswsise sess 107 
Brooklyn Union El. Ist—4-5s.............000. 104 
Buffalo Crosstown st 58...0....5.0sp'sccnces' ove 114 
Buffalo & Niagara Falls Elec. 1st 5s........ 107 
Buffalo & Niagara F. Elec 2d 5s............ 104 
BUiAlo St. NR YedSUCONM.OS ict sc ctesseewtieaces Tw 
Bualo Sta RyndebsOSwenaecaheeeess cc oe Nees LOBES 
PUTER Our VACEIONM ASL OS. sess ters way ad ao diea ee 10814 
Calvury Cem. & Greenpt. 1st 6s............. 106 
Caporale Crachion SCrip «jase es alee tenes ores sc 106 
Capitals Lrachionew AShisis% bes ace ceeicse seu she 113 
Central Crosstown Ry 10 p. c. gtd........... 250 
GentralweCrosstOw yy Pi Cao ve cele wsiciee ev ey es «cs 265 
Central Crosstown ISt-6s......ds.sccsesece ss 122 
CentralsearkuN. Gch. R. COM (8 .2.66 cs ais « 100144 
Central Park N. & E. R.9 p c. gtd.......... 208 
See OH UVRELY 0 1). Conseil eyengasoCdcdres 214 
Ciscazo Union Traction wes. ies devsrsessdass 15% 
Chicago Union Traction pref 5 p. @.......... 47 
Christopher & 10th St. Ist 4g..5.......c.c00. 99 
Christopher & 10th St. Ry 8 p. ec. gtd....... 185 
AOUEICIEIM ALISO LES Vester eroe eis aceon? oer ee a ae site 144 
Citizens Traction, Pittsburg 6p. ¢........... 7 
GEUVAEV Ys | DAY LOU© Dips Caneaceces se css dess 164 
iyi Ry... Day tons Ov, pret 6 pula .csa. sss. 3. 181 
City & Sub. Ry., Baltimore 1st 5s........... 105 
Cleveland & Chagrin Falls.................. 106 
Cleveland & Chagrin Falls 1st 6s............ 96 
Cleveland City Cable Ry. 1st 5s. ........... 100 
Cleveland City RY 5 P.Cicssdisisscssccessees 106 
Cleveland Electric con. 58. ...ccccce sec access 107 
Cleveland Electric Ry 4p: @:..5...... 000000: 8816 
Cleveland & Elyria 1st 68; :....6..c.cscceeees 102% 
Cleveland, Elyria & Oberlin 1st 6s.......... 104 
leveland, Elyria & West.is-.isi.,0.cseoaes 84 


Asked. 


364% 
9416 
47 
118 
107 
11014 
10 
90 
60 
103 
35 
100 
165 
107 
120 
10914 
250 
113 
192% 
104 
24816 
117 
114 
104 
10444 
10314 
108 
103 
110 
69 


11014 


104% 
116 


110 
105 
118 
106 
109 
108 
107 


11314 


or 


wd 


280 
125 
102 
220 
215 
16 
50 
100 
195 
145 
72 
165 
182 
106 
101 
102 
103 
115 
108 
87 
10414 
108 
85 


Bid. 
Cleveland, Painsville & E. Ry. con. 5s ...... 85 
Cleveland, Painsville & E. Ry. deb. 6s....... 96 
Cleveland, Painsville & E. Ry. 1st 5s........ 100 
Columbus Crosstown Ist 5s........ He caGobne 110 
Columbus & 9th Ave. Ist gtd g is........... 122 
Colds SbneAv Gr Nec Yul Sbasemmatticne arcane 122 
Goluntbus SCH RV sini wets cts aamtein e Urertreces 57 
Colimbustsie Rye Stosim. aemieee eee 117% 
Columbus St. Ry. pref 5p.c................ 105% 
Coney Island & Brooklyn ctfs. 58..... ..... 100 
Coney Island & Brooklyn Ist 5s......:...... 100 
Coney Island & Brooklyn Ry..............-. 375 
ConsolidatedsEraction Nduareecceiecta cece cs 68 
Consolidated Traction N. J. 1st 5s........... 110% 
Coun. Ry. & Ltg. Ist & refg. 4s........... 99 
Denver Con. Tramway con. 5S. ...........+3. 100 
Denver Con. Tramway ist purch ds........ 95 
Denver Met: St.Ry, 1866S. dunes sete am een © 106 
Denver Tramway GOD. 2 60S...........0scccce 141 
Denver iramway, 1st. 6Sec0-neeeecewine ere race 107 
Detroit WnitedeRyicecciacs sets see seks 79% 
Detrvit Citizens Ry. 1st con. 5s ....... .108 
Dry Dock E. Bway & B. 1st 5s........ ...... 114 
Dry Dock E. Bway & B Scrip 5s............. 103 
Dry Dock E. Bway & BSt6p.c............. 125 
Eis t Heaven Sts Eeyg LOC 2 Cl wctleters stoisleises/s 397 
Blectric:Viehiclotinen csnscaawiieeise cuir a arses 5 
Electric’ Vehicié prety ccs esucnecess.s seen. 13 
Essex Pass. Ry. N. J. con. 68.............06. 108 


Forty-second St & Grand St. Fy 18 p. c.gtd.407 
Forty-second St. & Grand St Ferry 1st 6s..110 
Forty-see’d St., Man. & St. Nic. Ave. ist 6s..11144 
Forty-see’d St., Man, & St. Nic. Ave. ine, 6s.. 99 


ne Forty-second St., Man. & St. Nic. Av. Ry... 70 


Hrankfort & So: RY. Phils 18 pac. oon once ae 407 
Milton Sl. PuSbASu sac seas cmielemccctes, clone s ste etelae 96 
GETMAHtO WIE RY wese cteiea es sisrsie cette suekele secs ore i47 
Grand St. & Newtown ist 5s................ 105 
GrandsRapids 1st Gor SS tian. os celta ci-cicie e.a'ainierec 103 
Greenpoint & Lorimer St. ist 6s............ 106 
HrartfordiSte Ry Ginn crests et rlaiteciee 55 
Hestonviller Mie Gs He RY cance cite siaielestele o's) oo 47 
Hestonville M. & F. pref 6 p.c.............. 13 
Illinois Elec. Vehicle & Trans............... 1 
Indianapolis Stay pve nan constrict sciences 48 
Indianapolis St. Ry gen] 4s................. 854% 
InterborouchoNevs Y Olt. s. sere. tee seis 200 
Jamaica &7 Brooklyn 1SteOS er... sees clce eaters 104 
Jersey City, Hoboken & Paterson Ry....... 22 
IRANSAS City Hil LS GOS an laietereteteretelaleteteiaiareietes) «is 112 
Kansas City alyod 428 tices cela vi potters «eect 87 
KANSASIGlbys eGo C ARCOM oS trrietecierm cetlsteiet tars 102 
Kansas City Met. St. gen 5s................. 108 
Vigbaves (Ole AML wale (Ile.) CAG gauooo asd oDaoNS 188 
Kin?s Cos tstie Asie. can acs see sere s suaials 90 
Lexington Av. & Par. Fy. Ist 5s............. 121 
Louisville Central Pass Ry. 6S. ....-........ 102 
Louisville Central Pass. Ry. 6s 1908........- 113 
LOwis ville @OityaRi ye COls Osan sin cule sols crt t-0s's 118 
Louisville CityeRy 2av4leei. ona: loletn sce 108 
LOUIS VillerCity eR yaGS sacas cere core meteretnie os olevers 107 
Louisville’ Ste Ry paises «occ si ciciele vise s 144 
Louisville: St@Rycpretc..ss seus cele sc cms che da 114 
Manlsttatic Wil Buyee Ne lesetoe tte ty te srercie teres 135 
Manhattanwirarishltyneyo: tc cenb ccs celts ols 0 8's 74 
Market St., San Francisco ..... a ate ste eretae 112 
Metropolitan St., Kansas City ...-.......... 96 
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Bid. 
Met. St. RyaN. Y. nl cole trsosi vy cece 12144 
Mase 1ehaeiiehie CS Baar o cocoate sadeootcdc 9854 
iGiig Stay Ras WES NESS eyelid Aa cme Sen poponrson 08 150 
Mets Stakes by osuist mst le C treks ecrlteces ie 
IM etae Wino Hl OHICAS Onaes so timo aa 39 
MetiwWe So wil. Chicago 1stasr ccc ites cer 10254 
Milwaukee Elec. Ry. & L. con 5s.... .-.... 111 
Minneapolis St. Ry , con. 5S.......+6. --++++s- 107 
Minneapolis St. Ry. Ist 7s......°°° °°"... 105 
Minneapolis St, Ry. 2Q00S si). 2c jeiierraeei tes ays 114 
Nassau Mleetric Com 4S: 5 cc stele aren eile rte 84 
Nassat Mlectricd St; oSiee. is celm ccrtele 112 
Nassaw Hleetricspret sy. «saci. asics cists uae tele 96 
Newark, N. J. Pass. Ry. Ist con. :s..... Peele 
New Orleans City & Lake 1st 5s............. 110 
New Orleans City Riy.cs.cs. on. cemeineneres o> 
New Orleans City Ry. pref 5p.c............ 110 
New OrleanstivalSUiOSis, jst. seeieeperyerdvese cient 10544 
New Orleans Traction Ist 6s ............ 108 
INGHAM NS Ae INI, ME te eh Wonocoacnadcé booed 190 
Noriola Vagste Rye CON OS a. si aememerc enim 107 
INOFESAMEriCa: COR cts suas cto en cmeisitaa sete ets 125 
IN OTE ATIAPTOMES Ua ER Vii re nctol tee cleus teen tracers 180 
NortheChicago Street. i... «ssi eeneet an 180 
North Hudsonv©o:, Na J. Con: 5Sireraereeri 112 
NonthyJerseya Street 5 fey kates < cetera mente 20 
North Jersey, St] RyacLStas, : sa. acer ncier irs S214 
Northern: Ohioiiractions.... ..+-cmeemeaet 3934 
North Ohio: Dractiones ph Casas eRetenteae 89 
Norfolk-Viai oR ya Se lGU 5 ai: wns crete maeereteraeetener 12 
Oakland, Cal. Traction Co. 1st con. 6s...... 124 
Orange! dé Passaic Ve Ry. 1SGOSienscser en asl 80 
Paterson, Neda RYVolISt68% cae. soe 105 
Paterson. Nad VeCOn. OSg-m acme ates ene 115 
Philadelphia City Ry 1146p. G....<.+.+0s+---s 205 
PhiladelphiaiCos sees. cece oe eee 48 
Philadelphia Co. pref ................ re eee 49 
Philadelphia Mleetri cms x race ese eee 5 
Pinladelphia Mlectric4s. ace... coce esa ee 65 
Philadelphia Cractiow- sas oc. see ee ee ener 99 
1ateWUl ner NOS CWEONBIE Socsagnudecas  nomoecec 911g 
Railways coneral sina. os ces vee ge can poe 4 
Railway Steel, Springfield.................. 31 
Railway Steel, Springfield pref............. 86 
Reading Pa. City Pass.5 au wens ar ee 180 
Reading. Pasa La CuloOntere ucts seat 7 32 
Richmond Vas ractionwoupe Canes eee 32 
Hichmonde Traction 1st oSesesee sees 85 
BRidTepAve Pei ells Career a eee 390 
ROChesteni ote HVaKCONe DS eemecm ie tiene Wt 
‘Rochester St. Ry. 8d 5s......:...... Ee Stns Ses 100 
RochesteraNe, Yous RY wnyecee cso 65 
Ot UOUIS StLCCtUR Vereen s se acre ee teens 000 
Sta liouis ds Suburb alten cenen seesieee eee 75 
Siz otis WPransittedemer sacs yet eor cnet cee 30 
pus ba City Cable cons Seca an eee JEN 
SCranlOn Pa MLV a ace cease. eee eee oe 35 
Scranton, bavweLactlonelst OSsa cerns eee 117 
SCLANbON eam hi yar Ola Ue Sat eer eee 105 
Sea BeachiStids says stern ote re eee 85 
BecondwAvegRyN. Y.9) D..C.rcudise se) ee 215 
SecondPAwen Nesey COM aS aiee ace 117% 
SOCONGFAWC a New Ye LS bioStnts eres ee eee 105 
SecondsAview Nave eDayoSecereen scene aes 105 
Second & Third St., Phila. 1014 p.c......... 300 
HDEVEnthAwewkhyetN Ver bo DarCe shies cee 118 
Sixth JA Very Neves DaCe SU ecto e cee 170 
South Boulevard, N. Y. 1st 5s............... 110 
South. Perrys Ne, Yieb Osi yke an gt ya’ a lO? 
Southern Ohio Practionwa sacs; ase eee a 
Spring held SMasss oto Dac: ecwdecmeeeane rie 210 


Asked. 
12114 
9834 
151 
123146 
40 
102% 
113 
110 
108 
aha} 
86 
114 
98 
119 
1138 
35 
ae, 
106 
109 
210 
110 
12714 
300 
183 
Hale} 
29 
84 
4014 
90 
13 
126 
85 
106 
116 
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Bid. 
Steinway Lal City tstiGs We... cee teerte 118% 
SYTACUSE: Ra. USb OS. %. seks ae chan) cles meee reer 101 
Syracuse Rapid Uransi toes yet eee 25 
Syracuse RiD. pret sin cea. tere een 65 
Third Aver RY aN. Neat wce.ah yeas se eee 131 
Mhird- Ave: Ry. N. Yo UStias/-n-mereieraiereiare 12414 
UN SIG PNA em ati AKON CRY 6 oo gomcour sort . 994% 


Thirteenth & Fifteenth St. Phila. 1144 p. @.305 
Thirty-fourth St. N. Y. crosstown 1st 5s....114 


Toledo Wractiontcons OS Graenare areca 103 
Twenty-eighth & 29th St. Ry. N. Y. 1st 5s...113 
Twenty-third St. Ry. N.Y: 18 p) Clee eae 408 
Twenty-third Ste Rye ISt-GSe. cinerea 110 
Twenty-third St. Ry. deb. 5Sove-..-e seen 102 
win Clty. Traction veces ceases ei gana aval ateteneyete 11914 
"Ewan: City pret... sore eeuts © h srareseeeereeaet nets 156 
Union Passenger, Phila. 914 p. c............. 240 
Union) Riy4N- Y4.c1St,5S.ec eect eee 118 
Union Traction £02. h6.c.0c ose sie a eee 4434 
United Ry. & Elecs prete. 7.1 os. tee 10914 
United Ry. & Elec. Balt. 1st 4s.............. 94 
United Ry. & Elec. Balt. inc 4s............. 72 
United Ry. St. Louis pref. 5 p> C,-snaue. see 8234 
United Ry. St. Louis gen 43. 5. ......2.5... 87 
United Ry. Traction (Pitts.) genl. 5s........ AG 
United Ry. Tractiony Pitts a..m-emeenmeenens 50 
United-Ry- Trac: ion pref 5) ps Cea 15 
United Traction & Electric pref............ 118% 
Wiashingtonylractionkte. ace iinet eee 48 
Washington Traction Co. 4s w. i............ 31% 
Wrest Bind, Bostom;7 Dp Co.. s0e.2 oe ete 96 
West End, Boston, pref. 8 p. ¢G.............-. 115 
West Philadelphia: Riy--10'p.iG.; ....s.semene 252 
Westchester Elec. Ry. N. Y. 1st 5s.......... 109 
Williamsburg & Flash, 1st 4144s ............. 106 
Yonkers! RY: .1St 58 iss tects oes cron sent eee eee 108% 
Gas and Electric Light 

: Bid. 
Asm Et &E, TAG ie, aan eatin ece ot oe eae eee 38646 
Am al.8& Prac. pref. 6 psCisas, aon ee eee 92 
Baltimore Consolidated............. ....... 69 
Baltimore Consolidat-d 1st 5s............... 113 
Bay-StatelGasi 2 s:u. sete dele dele see 134 
Binghampton Gas Works 5s ..............:. 92 
Brooklyn Unton Gas..." «9. ocacs eee eee 232 
Boston Union Gas Ist s. f. g cts. 5s.......... 8034 
Brooklyn Union:Gas)1st59.. aa... 11734 
Buftalo City Gasiist: 5S)... oa ene 1384 
Buffalo: City Gas. 0, .<.. 025s esas ee 11% 
@éntralsWinion:Gasios ta. sasceces: iene eee 10944 
Chicago Gonsumers 1St.5S ca.e: ees ae 109 
Chicaroidison. 20... ouinactseces co oe ee 130 
Chicago E.G. li. & H. 1St 6s: a2, 1.2 seen 103 
Chicago:G. lnc C:lsteo os... 109 
Columbus Gas Co. 1st.58/.: ia: icenaee menos 10714 
Columbus Gasc4pc......... < ous ae aemeen 964% 
Columbus Gas pfd 6 p. C........... 0. ccee eee 103 
Consolidatedideb? 53... seduce @ eee 110 
ConsolidatediGaseN; You... -ceeeae ean 225 
Con; Guy Of Chic, 1sti27 o Sse eee 108 
Consolidated Gas N. J. Ist 58.......... 00.00% 87% 
Consolidatedigas N. J. cc. ncuanede. oe 16 
Denver CongGas 1st OS =a sie eee 10314 
Denver Gas DaCiines ies net ee 18 
Denver Gass Hee) 58a. caiencienienee 68 
Detroit iGasustock- Zick «ce nce ceeds ee 80 
Detroit Gas Co. con: 1st 5s ... ics. on eee 104 
Detroit-City Gas e258). 0... een eee 95 
Kdison-iil, Til. N.Y: Ist evig,.5s-)2 44 eee 107 
Edison El, Ill. N. Y. 1st con. 5s.............. 120 
Equitable G. & F. Chic. 1st g g 6s........... 104 


Asked. 
119% 
102 

30 
70 
132 
125 
9954 
315 
115 
104 
115 
415 
111 
106 
11914 
160 
245 
120 
447% 
110 
95 
72% 
8346 
8714 
120 
51 
16 
11344 
50 
3214 
97 
116 
255 
110 
107 
10914 


Asked. 
3746 


StocK MARKET REPORTS 


Bid. 
Equitabl> G. L. Memphis 5s...........06 ... 101% 
Mcriibe te IN ths COM. IBGCDS See mee she es o's 118 
MONMVWAV NE GAS 1SGiOS . srcireiss v.00 welts e« fi 
Gas & El. Bergen Co. N. J..58...5.. 06.00 sees 66% 
Grand Rapids Gas L. Co. Ist’ ¢ 58.....06..... 10714 
PPPANOR RADIOS ISG OS UW. Leis ¢ ore. srateieis oie she sles 103 
UIE SONE CONGAS OS cic’... See si eierlg Ae ie 6 how a/es. ores 102 
Indiana Nat. Illy Gas ist 68.02 .5.0cc<0.006. 47 
ANIGANADOUSEGAS ASE OSs. ss crete reie 053 ote wiele e o/eiee 104 
EIVPUL ATG OUI Se Cr G. Viepsterteiers vinticra.9% seisiersalendeios ft 
ITCH A DOLISHGrASy LSU! OSI. sateiiees <elslelere wiles cre . 82 
MACKSOMAGMICH.), GAS ves acle cyecicis oo t's ard eblas.ticte 73 
Jackson (Mich.) Gas Ist 58......05 0  -cese 100% 
Kings Oo. Purchase’ Money. 68.2.5.....5...05. 123% 
ines Co. Hd) Ki 1 tat ce. 2.48) ice. ees cee 9615 
WAAClOUe GAS ob. LOUIS) ses cicaiic-en sciaeisied eles 88 
AVACLEA CRG ASE Chis crs a.ses «ss .ereitierarg rales, se-elens atic 109 
Laclede G. L. Co. St. Louis Ist 5s........... 10814 
MALAVELLOLGAS ISUGS*y sia36 sso als n.cieciers/eleie em 58 
Began s avy ab. VY. Sb; S28 seis ecco etns 54 
Madison Gas & Elec ist 6s................3. 108 
Mass. Lighting w. i. ex. rights’:. .......... 33 
MASS eel OCIS PUCL i wetcietce cic cieltle ote s.ioie sive arate 83 
Makwatlkee Gastas ISt 4Sijeiewi. cas creecitte eevee 95 
WiatlisleNe@ Way OPK sc eicieens ch cars aw dasieue Sole dare 330 
Mutual Fuel Gas Co. 1st g g 5s ............. 105 
New Amsterdam G. L. con. 53............... nd? 
Gan kee OMMCON. Ob wOSh ims frat ome eter: « +/se 6% 104 
Newer lmelamdeGa ae Ca COes doses ss centile es 4 
New England Gas & Cok 5s ................. 6214 
New York & East River Gas Ist 5s.......... 113% 
New York & East River Gas con. 5s........ 114 
ING Yorn rH) ED Acs TSt2 Sic sa aie ons ole elsieacsietsreals 11244 
INGE Geli. 6c bP. burch Money. 482-0... 971% 
INBEV tOe CUGONS) Bil. Gl Pen OS's ci ¥ieie pie elaiecnetee,'e 107% 
Northerm Union Gas Ist 5S veaiee csc sss wees 108 
Oniorealndianad GASlSb GSisames arrvciesssls'> cio 54 
Orange & Ind. Nat. Gas Ist 6s.......... ... 50 
Meret Ase IN ly GO Oe eiacje c'eiet octane 3.8 21 
@TraAnGe sl LASSAIC. V Vei0Sse sem one ciceceics eis 100 
Patersonies PASSAIC, GAS sje sic cieieley avised +s a7 
Pat. & Passaic Gas & E. con. g. 5s.......... 106% 
Peoples G. & C. Chicago 1st g. g, 68......... 106% 
Peoples Ga GC. 2G Ste OS arcsec caiviesieece 103% 
PEO GlOSiG ars © m1 SL CONG. OS ex otyarere cris crertielele/* «2 121 
Peoples G. & C. ex. refd. g. 5S............00 97 
PrOVIGeHnCe! GAS (D0) sas cmemies iecleqiesrlrele ae leloie 104 
te OSE GASTISUIDS ssiiscllersrars clei sis sis sivie's.o 015 94 
SLM AML Chel CON soSiec <e tie “ess siesitacs celeste 92 
beepbaal Gecduilst OS; 2 Osis vias vegas seas 11 
Bopp auliG wusextehs OSo.cscsamer avec shies ess 114 
SOUCMSNl Merle b al SOS. s-cctcierivee's cisialole iets «> o/c 89 
PNET Ai Cls GheLG siateverst <recsitia cttant ecererotecintats siete sinc es 130 
EAMA ALONG AS! PLEL s.issleerc cc colaciel ellen sigue +> 150 
LAM MANOR: ASM SULOS isle lac otrsic.sscteiete els) eieis stele), s 11514 
SVAGACUISO ASS MOS ac: scr ofa miele sietechelategstarsicitiers © 98 
VLA CUSO It? CO Onda corte tiem eectect: a « 2416 
Syracuse Lite. Cor pref... ects dec se sie cies 86 
PREOMUOMCG 1G, Fis USE ALPS erste sieice ed Me ace oaths.» cleleve 10: 
United Gas Improvement ...........+...005% 109 
MES ACITGOO ce naselde sea eas etrcsergiee eitiaystes eis 36 
MOG SLCHI set hisraetctcloaictetats Myctn wjeteies sisievsaie.e > 73 


Telegraph and Telephone 


PARTIE SUS UCL: othlierdcisvis Dados eie tb wees een cae 36 
PATIL Clem QGn Chast vis sar cats s) sscom cate melee’ as 83 
TM DOV QU PL CLE PNONE. pois ercaie a ciscels vinie'sls a stole 164 
TM Leh Vel COLL aSisisniitar ss seers ce 100 
Commercial Cable 1st 48...........ccceccens 10014 
Commercial Union 6 p.c. gtd.,...........0 115 


Commercial Union of Me.6p.c gtd........ 115 


Asked. 
103 
119 

59 
6714 
108 
10414 
103 
49 
106 
85 
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Bid. Asked. 
Erie Tel. & Telephone col. tr. 53 ..... 7 ators 10734 108 
franklin Telegraph Co. 2% p. c. gtd........ 45 55 
Gold & Stock Telegraph Co. 6 p. c. gtd..... 120 125 
Inter Ocean Telegraph 6 p. c.'gtd.....:..... 119 120 
Met. Tel. & Telephone Ist 5s............ 114% 115 
Mutuals Umionllelesink fase sciacennty cas 111 113 
New England Telephone..........sssceese0e 141 142 
Nev & NJ Velephonesssiceeteateee cs met 11314 114 
Northwestern Telegraph 6 p. c. gtd........ 104 105 
Pacific & Atlantic Telegraph 4 p. ec. gtd..... 76 82 
Southern & Atlantic Telegraph 5 p. ec, gtd. .100 105 
Western Telephone, pref«. accenes.. pre veaecet: 102 103 
Western Union icredst a. eet acters 87 88 

Western Union R. & R. EB. 404s. ....2...0.66% 10514 10644 

Miscellaneous 

Consolidated Refrigerating. ........,.0.+..+ D 54 
ELSGLrIC. BOA tar wl terse seco oeeerene ee ee ave tie 28 32 
Hlectric Boati prerr nus cert caren. 40 47 

Hlectric;CoworzAmincmes nce creer tere ent as-1s 614 614 
Electric Lead Reduction... .......s%-+-+0-.s: 254 3 

Hlectric Storage Battery... asec se eee» 94 9444 
Electric Storage Bat. pref%.................. 9416 95 
General HlectriGyc..minit escalate eats 186 188 
Massachusetts tains Ja. cv, teens tea tere er 42 43 
Massachusetts Electric Cos. pref........... 97 98 
Otis: HlEVatoraecnc. isd Ree eerie ene 35 37 
Otis: Elevator Pret. are oe tet el leivicks sratarct= 102 104 
Storale-POwerss veces stot eee apieneks he 154 2 
Un Sr Reduction! So Reb we ae css eters svtoleltie sleeves 38 39 
U.S; Reduction & Ref. pref io 2.5 foe « 26 _ 
WUSSWRe dR ISUSHECEGS* sere creer oe 86 87 
Westin SHOMSe itis. cites cere cctette eer ictercerslel rset 207 210 
Westinghouse pref... .o0.0..5 feen ewes eee 213 216 
Westinghouse Electvic, Boston.............. 14 105 

Oil Stocks. 

Bid Asked. 
PENNS ils 6 OCU OUIAIG WACO Ge OGIO TRODON GC oikc avi) 

ATA DANIA=TOXAS! cocteielaicc/se jini earl astetelsicyaisiore 02 0214 
TAO Mee aire sie ccleists eieelste apateeten siete ele loveuntollers tls — 9.00 
Alamo Oty... tuceincls cas da cea netiais eee suis 25.00 40.00 
Anplo- America ner ccm iceiicrerlratiin iets 04 

Ban ersi iG coe Wares a atsieraieisisle @rievela oboe aimee oereir ke 0846 
Beatty Oldisa cinereus sea ctte cteier-coeteterteyeisiei eels tears 14 .20 
Beaumone Olle iarcivetiete crorecisieiare ei ore sore — 50.00 
Beam! Confed 22%). cs scrrestelsies sisters « euseielersieleierees 06% 08 
Beau El Paso.........sscescececen erase eevee _— oll 
Beau Geysercis wnncetwwes ) . oases, seers _ _— 
Beau PGt SiGasenirceers cc ciety s meter = — .40 
Beau Sardis cae. cciele ates eagasite cree es cmt tcs eyes 4.50 6.00 
Birmingham-Beaumont Oil................. .03 

Birmingham-Beaumont O, & T............. .08 09g 
Blyson, Oil and Gas.i.5.. canes he se qsae ns te .40 
Ushbbabaas si Obie Sogn seca obnOboo 6 sno No dean o oe 21 ay ¢ 
Git Consolidated acces em crideeits come ors 10.00 17.50 
Consolidated Oil & Pipe...................%. — 5.00 
(O/elhibeil oy ts ween adacdue Uonos cooGanoS Sours _ 25.00 
CréolevAmericanveccnas. aces scree seicgin ser — 35 

Drillers waters vere ntera eta stoualsle saraiste ce are ster) «taster 0446 0534 
TD) LUIMIIELS faye: csersfareiolane sistelet se over auetchateseyto elelevelekay -- .50 
Hastern Consolidated armcacece scans sccse. toe 29 
WUNCOLPLISOamiea sites cet aiele eras slesiais siete y *ioes .08 .09 
BiQuita laces goicta gn aia la athe viele aciereee uivia sie fisiaue me ie .0244 .04 
PUPS fe cee ee et neta eclene eat ote .35 NE 
Wederall@ruGereyyysans wees cee tells vee sineds 01 .03 
Forty W.Octhiicractnietete c atatis)cisustiin ts © c clersiay='s -50 1.00 
WorwG Reduces NOW secs cote niviersis oe te a 2.00 3.50 
Mountain Oil Qwuelin as ere ces sete steiey deleveles _ 1.05 

Gladys of Beaumont..............eesseeeee 07 07% 
GOV OT tac cist cletls «siete pidaleaisalencl eels shesisislbave oe .03 
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Bid Asked. 
Greater;New York Home..........-....+08. .95 
GrOUndsD OOK Sorat s ss cae air’? dice eels ciessket ie a A fs) .80 
GUMlO Vss das ca piotitenicnlese mebertem hip pepe ena hiees 78.00 80.00 
GuilcRefinin ess. sacuen scent ces etree selene — 50.00 
EL OV WOO evans aianlaseie bie-c)e o'elejure (sae ee eerie ner 70.00 74.00 
Higgins Oil and wuelaes cisiwiemtas om resets erat 62 00 65.00 
pa fs) tl Aes pe ears roe RIN AC oS UO Or .10 alee 
TUIOIS Alakaee ee ci teed ae cee ha o RaW eR or — 13 
Internationale: ceric tis sh-ck!alvem aks kiwis 0144.02 
TSADO ME oo ctie ek tied ee sale sic'0ls < byeale se eeeeretc Roemer — 3.00 
Keith=Wardscce nce cee pa tc osc eh eeeee tate — 40.00 
LGN@7ACred. octacle ac cae ca som clara ee ment _ 55.00 
Lone Star (original pfd) .... ......-...sesees .65 .80 
Gone: Star Oil G7 huely ia. cece cama techie yl 15 
Louisiama,, Cons bets asso 5 -l-slelela a etereeer eres 02 0216 
Wek ys Dim ehetace sso sii sine s seraetorie ene fet .U6 
Litt berman' sie eves ce aces 6 o's sciclenete ena ee — 35 
Madeline...... oe aa ota ale. << ocasauniole MeatetoMere State — 0244 
Madaline coneitccnee: oh coesebeaen aecerinte — 20 
Magnolia Ose Tiree css += «siderite mentee — 225 
Maid of: Orleans, s,s « <s.' sc. su eects Biter esctter: 014g 02 
Manhattantce occ us cei va cc ole Nteuuneneiee mam etree 28 ol 
MOP COM Mies dare tiie clelais co usl's ele ote teteiege es eteta Sets — 15 
Merchants & Traders. G50 sncccs oc em eenneee 04 
MAES ES tins « thod ierrataoineip waa other meets — 0214 
Ni bas Gerad MRR, Seater ee PSRs. Gola e ae sSio .09 .10 
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Bid. Asked 
Mobile-Beammont.\..< wince lee ee eset — 10 
Mont & Neches’River ani... otee vance nie cree 03 .04 
National Consolidated (preferred).......... 21 
Nation? Oil ScPipe Line \ascus set pa ke eos ibe 18 
Palos (BOA ssiss ticccs.auicila tere te ae 5 cieriis oe eine <Oe en 
Pennsylvania: Dexas. -..<sscs bse ave ieteeieened .10 «15 
POTOMAC. 0) gdesalow vies svieie otee fli eeeeler ee eRe 12 
Queen City. Josi2adeaeece sav sanhh pene eeeen = 15 
Queen’ of WACO Ss. 1. isle siete cleil eee eee — 1.25 
San Jacinto: iv. st iiss ants veut he cee eee meee .10 15 
Seaboard ‘Olds. jsccc..i scene el iene eee 1214 25 
Silvers DIN 3:5 3s. o548s/¢ers c's abalone clele eee re ane 10 215 
Sour Lake Spres ss. ..%06:.56 seen eee gee — 150.00 
SPU elem. ieiccsis aie oie etioe. big veer ete eee eee .09 
Spindle Cop 5 00% vss cee eee saiees sen eee _ 35.00 
StandardOll. ois cxcessiecse sc seuatnleenie ene 695 697 
Texas: Tlin0ts.\.. cence r Gee lee hove eee 13 14 
TEXAS W-OSbETO... 506 cab ote w leit ae wee Si pee = 2.00 
THsGity chs. 6 iobanenn sk ek aoen we ce Meenas — .14 
USS SOU Maes foe eaere cece cb cities ce ean eee .16 aly, 
V.EBUVIUS ih si ce aos pe ciclegpes-s os ciel eC re -00144 =. 02 
VIGCORS. sioi6 5 svoulieyarsl sithterois totem bial Ore hae RE 0244 
MICUtOL, OLG. «i750: sie ofiratateshhvela iy aw 40's eileen! 02144 .04 
Wellow Pines: sc0s,0emce ee mice Poles eres 100.00 — 
Young Ladies. 2s sistas uaacncr «oo teers — 06 
ZOTHI, . oie pices sleiasel state SG MIS IR ooo SNe eee 30 -50 


Texas Oil in Storage 


The Oil Investors’ Journal of Beaumont, Texas, gives the following informa- 


tion of interest: 


IRON TANKAGE. 


Companies. No. of Tanks. Barrels. Oil stored bbls. 
GufeyCos 2. cee oe oe 0% ee O7 ONS CG 2,883,000 
Pe Sis CO. ei ke ee eee 18 589,500 549,000 
Lone, Starié:- Crescent: 7s.) ee 5 171,000 159,570 
iéy wood: Company. 42.2) sane 2 7,500 75,000 
Wat Oil: & spine Line. pun Soa sp $207,500 151,500 
Kei hew ard. cre. REE Peed ead Pe 2 75,000 75,000 
eras" Com pany slelws hvac waatare ee {17 637,500 487,500 
Lendon Oil & Pipe Lines 1 cai 4 i 37,500 37.500 
eka Seiipel Ql as 0s.\ieN -< Gaerne ee a 357,500 137,500 
Forward Reduction Co.......... ; I 55;000 |). .) esas a ae 
CHET Grice aR 5 hac seed Mul goog oo eee i 537,500 312,500 

140 5,813,500 4,868,000 


WIRELESS TELEGRAPHY 
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EARTHEN ‘TANKAGE. 


Companies. No. of Tanks. Barrels. Oil stored bbls. 
Papbitteoyndicate... 66008. I 500,000 100,000 
Pee eee panye. sos ce. eee ee I 280,000 building 
BIL RCD 20. ce Pe 2 700,000 ey 
Pee OATICS 0). 3 sti. e's es we yt & 800,000 = 
MermeCompanies ow ee A 735,000 5! 
MM es ae reo oa ss! gen suas 2 600,000 305,000 
OL, QING sa lal ede a > 610,000 33,000 

“Ge se USS ay Ese ee 20 4,235,000 438,000 
Ser ee aUKAVe sg ace ies s 192,500 145,000 

Pie IeClASSCS*? Sisk gone oa’ i 10,231,000 5,451,000 


* Including five buildings of 187,500 capacity. 
{ Includes two buildings of 75,000 bbl. capacity. 


55,000 bbl. capacity. 


tIncludes one building of 


Wireless Telegraphy at Annapolis 


Profesor N. M. Terry, who holds the 
chair of physics in the United States 


Naval Academy, at Annapolis, Md., has, 


given the graduating classes for three 
years past practical instruction in wire- 
less telegraphy, so as to enable the mid- 
shipmen to handle intelligently any sys- 
tem that the government may adopt for 
use in the navy. Practically all the work 
has been done at short range, the idea 
being rather to familiarize the men with 


the apparatus than to accomplish com- 
mercial results. | 

New instruments are now being im- 
ported for the Academy by the Bureau 
of Equipment, and the results of the 
tests to be made will be published in due 
course. Just at present the equipment 
does not warrant description, at it con- 
sists mainly of the familiar sending and 
receiving instruments. 


~ 


Mark ‘Twain once, when travel- 
ime on a slow train, advised the 
conductor to take the cowcatcher off 
the front of the engine and fix it 
on the .back of the train, as he was 
quite sure they would never overtake 
anything, but some cow might walk 
on board at the back and bite the 


Automobile Speeding 


passengers. When the legislators fixed 
the speed at twelve miles an _ hour 
they were convinced that. at that 
speed we should never overtake any- 
thing, but to prevent our being run 
into by horse-drawn machines they 
ordered that we should show a red 
light at the back.—7zhe Car. 


Convention Papers 


EXCERPTS FROM SOME OF THE PAPERS PRESENTED AT THE RECENT ANNUAL CON- 


VENTIONS OF THE INDEPENDENT TELEPHONE ASSOCIATION, AMERICAN INSTITUTE 


OF ELECTRICAL ENGINEERS, OHIO ELeEctRic Ligut ASSOCIATION, AMERICAN SOCI- 


ETY OF MECHANICAL ENGINEERS AND THE AMERICAN ASSOCIATION FOR THE AD- 


VANCEMENT OF SCIENCE. 


A High Potential Direct Current Plant for Experimental 
Work 


By G. S. MOLLER 


Paper Presented before the American Institute of Electrical Engineers 


In order to have a direct current po- 
tential of about twelve thousand volts 
available for experimental purposes, it 
was decided by Dr. E. L. Nichols, pro- 
fessor of physics, and Harris J. Ryan, 
professor of electrical engineering in Sib- 
ley College of Cornell University, that they 
would purchase jointly a large number of 
small high potential direct current dyna- 
mos, and, after thoroughly insulating 
them from each other, connect them like 
battery cells, in series, so as to obtain a 
potential equal to their added pressures. 
Such a set of dynamos was obtained and 
has been mounted in a suitable manner 
by. the writer, making a high potential 
plant which has proved satisfactory in its 
working. In this plant twenty-four di- 
rect current separately excited dynamos 
of five hundred volts each have their ar- 
matures connected in series, so that a 
pressure between the terminals of the 
series is given, which is equal to the sum 
of the individual pressures of the dyna- 
mos, this sum being from twelve to four- 
teen thousand volts, depending upon the 
speed and the degree of excitation. The 
full load current for which they were 
constructed is .22 of an ampere. 

For excitation purposes they are di- 
vided into three groups of eight each 


and have their fields connected in series; 
to these the terminals of a 170-volt ex- 
citer is connected. 

Three similar exciters with controlling 
rheostats are used. The dynamos and 
exciters were constructed by the Crock- 
er-Wheeler Company especially for this 
use, great care being taken in highly in- 
sulating them so that they would not 
break down under the enormous strains 
to which they might be subjected. It 
was assumed that the terminal pressure of 
four thousand volts in a group of eight 
would not be sufficient to cause a leap 
from one terminal brush to the frame, 
then to the field wire, and from that again 
to the frame of the eighth and to its 
brush, thus short circuiting the group 
through the fields and through the ex- 
citer. Further, to insulate their frames 
from each other, they were placed upon 
individual slabs of polished dark Ten- 
nessee marble, and the wires from the 
brushes and those from the fields were 
carried down through glass tubes placed 
in holes drilled through the marble. The 
dynamos and exciters are all driven from 
the same countershaft by means of leath- 
er belting. It was thought that the leath- 
er would afford ample insulation between 
the frames of the machines, so no addi- 
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tional precautions were taken to insulate 
them from the countershaft. A massive 
table or framework of white pine was 
constructed and was stained; then it was 
coated with hot linseed oil, which was 
allowed to dry for several days, after 
which it was thoroughly varnished with 
shellac. 
The table was constructed so that the 
dynamos could be mounted in two rows 
upon it. In each row they are placed 
one to each foot. in length of the table 
and in one row they are set a little ahead 
of those in the other row, so that their 
belts will not interfere upon the counter- 
shaft, which is placed between the legs 
of the table and near the floor. The ex- 
citers are placed upon raised platforms 
between the rows. The rheostats near the 
exciters have grooved wheels and are 
operated by means of cords extending to 
Speesiieso1ethe room. -[he top of the 
table is not solid, but consists of four 
longitudinal planks placed edgewise, sup- 


porting the ends of the two rows of small | 


marble slabs. The slabs are about seven 
inches wide, thus leaving about five-inch 
spaces down through which the belts are 
carried. The countershaft is belted to 
an electric motor. 

Over each machine is placed a galvan- 
ized wire-netting cage, and this is con- 
nected to the upper brush to keep it of 
the same potential as that brush; the ad- 
jacent cages, therefore, have a difference 
of potential of five hundred volts. These 
are to protect the dynamos from any in- 
duced charges which take place among 
them. 

A glass case with doors hinged at the 
top encloses the whole of the upper part 
Ottie table. Ihe wires from the ter- 
minal dynamos are carried through por- 
celain tubes up to the top of this case, 
one of them to the circuit-breaker and 
each to an oil-break switch. The circuit- 
breaker on the left hand end of the case 


ary 


has a long arm hinged at the top; this is 
actuated by means of a spring, so that 
when it is released from the catch at the 
bottom it flies upward, thus making an 
eighteen-inch gap in the circuit. The 
flash takes place between two pieces of 
carbon. The arm is latched again by re- 
volving the wheel at the top of the cir- 
cuit-breaker, which also opens the oil- 
break switch before it latches the arm of 
the circuit-breaker. The core of the sole- 
noid of the circuit-breaker has been ad- 
justed to jump up with .24 of an ampere. 
The oil-break switch consists of a plun- 
ger immersed in oil, but held up by means 
of a spring unless it is pushed down 
against the contact-plate in the bottom 
of the oil-reservoir by an arm extending 
outward from the wheel of the circuit- 
breaker. When opening the oil-break 
the plunger follows the arm to the limit 
of its path, when the arm leaves it, mak- 
ing an eighteen-inch gap in the circuit. 
In this way the wide gap is made without 
swinging through space an arm which is 
dripping with oil. 

At the farther end of the case the sec- 
ond oil-break switch is located; it is also 
operated by means of a wheel, and these 
wheels are both turned by cords extend- 
ing to the side of the room. A cord to 
open the circuit of the driving electric 
motor extends to the same place. These 
cords are all for the purpose of enabling 
the operator to make the proper adjust- 
ments without exposing himself to the 
high potential current. 

The wires from the oil-break switches 
are carried to insulators which consist of 
long porcelain tubes suspended from the 
ceiling of the room; screwed into plugs 
in the lower ends of these tubes are screw 
eyes through which the wire is carried. 

In the preliminary test of the appara- 
tus each little dynamo was run alone and 
its brushes were connected to two 250- 
volt incandescent lamps, which were 
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joined in series, and at the same time the 
exciter was connected to the eight field- 
circuits of that group to which the little 
dynamo belonged. In this way the 
brushes were adjusted before the cages 
were placed over the machines. 

After these adjustments were made the 
individual groups were tried to note the 
effect of changing the rheostats of the 
exciters. A Kelvin electrostatic voltme- 
ter, having a range of 20,000 volts, was 
used to denote the pressures obtained. 

The circuit-breaker was found to work 
promptly under all conditions of over- 
load, the severest test being suddenly to 
short circuit the terminals at the volt- 
meter. In this case a thick frame nine 
or ten inches long would be drawn out 
by the moving parts as the gap was being 
widened. A rough test of the jumping dis- 
tance of the current at twelve thousand 
volts was made by bringing the blunt 
ends of two No. 14 B. & S. gauge cop- 
per wires near to each other, these wires 
being connected to the leads near the 
electrostatic voltmeter. When the space 


nections. 
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was reduced to about sixteen millimeters 
an arc was suddenly formed which lasted 
till the circuit was opened by the circuit- 
breaker. With 14,000 volts the space 
was about a millimeter longer. 

The plant was run in the dark to ob- 
serve the brush discharge that micht 
take place around the small dynamos or 
from any part of the circuit and con- 
A feeble glow could be de- 
tected at the ends of the leads, especially 
when they were almost near enough for — 
the curent to leap across; a glow was 
also detected around some of the con- 
nections, but around the brushes and the 
dyvnamos themselves none could be seen 
for the reason that the sparking commu- 
tators gave considerable light. 

In conclusion, each little dynamo ap- 
pears to operate just the same as if it 
were entirely alone. so it would seem 
that another similar set might be con- 
nected in series to the present one with 
a considerable degree of confidence that 
the two would operate successfully to- 
cether. 


Mechanical Stokers for Locomotives 


BY FRED. He COLVIN 


Excerpt from Paper presented before the American Society of Mechanical Engineers 


The rapid growth in the size of loco- 
motives and the consequent increased 
consumption of fuel per hour have 
brought many of our railroads face to 
face with the problem of securing men to 
fire them satisfactorily, for the fireman 
has not increased in size and capacity as 
has the locomotive. The question of 
economy in coal consumption is secondary 
to that of keeping the steam pressure at 
or near the popping point in order to se- 


cure the maximum work from the en- 
gine. 
The conditions of locomotive practice 


are so different from those presented in 
the case of stokers for stationary boilers 
that they have seemed almost insur- 
mountable, although much and 
thought have been spent on them. These 
difficulties are not confined to the me- 
chanical problem, for the selling of the 
locomotive stoker is an entirely different 
proposition from that in the stationary 
field. In the latter case it is an easy mat- 
ter to show a marked reduction in labor 
cost, and this saving seems to appeal to 
buyers more than any other. In the case 
of the locomotive stoker there can be no 


time 
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reduction in labor cost, excepting in a 
few rare cases where two firemen are 
employed. This takes the cost of labor 
entirely out of the field, as it is not advis- 
able to employ unskilled men on the loco- 
motive equipped with a stoker, for in the 
event of the possible failure of the ma- 
chine, the engine must be fired by hand 
until the end of the run. 
essary to train engineers, and the only 
practical way of doing this seems to be 
by having firemen work with engineers 
as at present. 

The practical advantages of the loco- 
motive stoker can, perhaps, be summed 
up as follows: 

Increased work from the locomotive, 
due to maintaining a maximum working 
steam pressure under all conditions of 
service. 

Doing away with the necessity of con- 
stantly opening the fire door and admit- 
ting large quantities of cold air into the 
fire box, which opening tends to retard 


It is also nec- 


combustion and also has an injurious ef-, 


fect on the flue sheet. 

Even distribution of coal over the 
whole of the grate, obviating thin spots 
through which cold air may be admitted 
with results as injurious as when coming 
through the door, or even more so. 

Marked decrease in black smoke, due to 
the constant and steady firing according 
to the demands of the boiler. 

Economy of coal consumption, result- 
ing from the steady firing above referred 
to. 

As the only stoker for locomotive use 
of which I know is the one invented by 
Mr. John W. Kincaid, of Cincinnatt, 
Ohio, formerly an engineer on the Chesa- 
peake and Ohio Railroad, my paper will 
necessarily be confined to. this machine 
and its work. Starting with the idea of 
producing a mechanical stoker which 
should take the place of hand firing, and 
realizing the difficulty of introducing or 
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even experimenting with a stoker which 
would necessitate any radical change in 
the locomotive, Mr. Kincaid designed his 
stoker to be attached in place of the fire 
door. It will be noticed that it is a me- 
chanical, but not an automatic stoker, 
as the experience of the practical engineer 
showed that it was not feasible to at- 
tempt automatic stoking. While it is 
possible that ingenious mechanism might 
be devised which would regulate the 
amount of coal fired by the steam pres- 
sure in the boiler, it would greatly com- 
plicate matters, and hardly be as ef- 
fective as though under control of a 
skilled fireman. There are many cases, 
such as preparing for a hard pull up hill, 
where the fireman will anticipate the de- 
mand on the boiler and prepare for it, 
while an automatic device must follow 
the demand instead of anticipating it. 

The Kincaid stoker is fastened to the 
fire door opening, and consists of a hop- 
per, ram body, ram cylinder, steam chest, 
door frame, conveying cvlinder, its valve 
Chest; andesite The conveying 
screws are actuated by the piston in the 
cylinder, which travels up and down and 
operates the screws by ratchets. The 
amount of coal fed forward to the ram 
can be varied by regulating the amount of 
steam by a globe valve near the valve 
chest, and it can also be reduced one-half 
by throwing one of the screws out of 
gear. 

A globe valve admits steam to the 
valve chest of the ram. The motion of 
this ram is controlled by an ingenious 
valve, which gives three different strokes 
in regular order. The first stroke takes 
a full charge of steam and throws the 
coal*to the-frontencd on the fire box ; next 
comes a medium stroke, which takes care 
of the middle portion, and lastly, a stroke 
which hardly does more than push the 
coal over the deflector plate. 

It is sometimes asked how this action 
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distributes the coal across the fire box, 
but the explanation is not difficult when 
we note that the exhaust from the ram 
cylinder passes along under the ram and 
goes over the deflector. It is an ingenious 
arrangement, and required considerable 
experimenting to secure the right shape 
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for the plate. That the distribution is 
practically perfect is proved by the fact 
that one of these machines has success- 
fully fired several of the largest engines 
on the Chesapeake and Ohio Railroad in 
which the fire box was 41 inches wide and 
11 feet long. 


- Open and Enclosed Arc Lights 


Excerpt from a Paper read by W. I)’ A. Ryan before Ohio Electric Light Association 


Mr. Ryan clearly indicated the differ- 
ence in actual luminosity between the 
open and enclosed arc lamps for street 
lighting, adding that the open are light 
never attains its rated candle power. A 
number of reasons governs this, and, 
though freak readings of 1,700 or 1,800 
candle power are sometimes obtained, the 
average efficiency at the usual angle is 
about 1,250 c. p. The paper continues : 

In contrast to this we have in the en- 
closed arc lamp a long are burning in air 
which is practically free from oxygen. 
Although most of the light comes from 
the crater, still a greater percentage is 
emitted directly by the arc itself, owing 
to its length. A large portion of the cra- 
ter’s area is visible over a wider vertical 
angle, and the crater is not so concave 
as in the open arc, hence less concentra- 
tion and better distribution of light. 

In open arc lamps two distinct varia- 
tions in the light are constantly taking 
place. One is caused by the increased 
length of the arc from the picking up to 
the feeding points, thus making a great 
variation in the mean spherical candle 
power and watts at arc at different inter- 
vals of time. .The other variation is 


caused by the wandering of the arc due 
to non-homogeneity of the carbons and 
drafts of wind. In strong winds the va- 
riations may become so rapid as to pro- 
duce flickering of the light. These vari- 
ations cannot be controlled satisfactorily. 

‘In enclosed arc lamps there is very lit- 
tle change in the length of the are at any 
time. The principal variation in the light 
is caused by the travel of the arc over 
the flat carbon ends. When the arc is in 
the center of the carbons we have equal 
lobes of light on opposite sides. When 
the arc travels to the edges of the car- 
bons, the lobe of light on one side be- 
comes enlarged, while the lobe on the op- 
posite side is reduced. 

Notwithstanding this, the mean spher- 
ical candle power of the lamp remains 
practically constant at all times. Fur- 
thermore, the variation in the light re- 
ferred to can be greatly reduced by the 
use of an opal enclosing globe which be- 
comes luminous all over and obliterates 
the shadows which would otherwise be 
cast by the side rods and the lower car- 
bon. Even if we use a clear enclosing 
globe, the shadows are not so strong in 
contrast as those of the open arc. 


CONVENTION PAPERS 


3d 


Crushed Steel and Steel Emery. An Artificial Abrasive 


By M. M. Kann 


Excerpt from a Paper presented before the American Association for the Advance- 


ment of Science 


Diamond crushed steel and steel emery 
are manufactured preferably from pieces 
of high-grade crucible steel, heated to a 
temperature of about 2,500 degrees F. 
(almost *"a.’ white heat), and then 
quenched in a bath of cold water, or other 
suitable hardening solution, which gives 
the steel a granular structure. The pieces 
are placed under powerful hammers or 
crushing machines, and reduced to small 
particles, varying from fine powder to 
grains of many different sizes. 

The steel particles are then tempered, 
preferably in the following way: They 
are placed in a cylinder or pan, and heat- 
ed to a temperature of about 450 degrees 
F., until the particles change their ap- 
pearance to a straw color; they are then 


cooled by being subjected to cold air in’’ 


various ways. The material at this stage, 
or before the tempering process, is grad- 
ed into many sizes, according to the num- 
ber of mesh-openings in the sizing screen 
per square inch. 

The sizes of Diamond crushed steel 
run from No. 6 to No. 60 inclusive. Dia- 
mond steel emery is similar to crushed 


steel, but is given an intensely hard tem- 
per, and its numbers range from 60 to 
200 and above. 

These two abrasives, so closely related 
to each other, are used for entirely differ- 
ent purposes in the various trades. 

Crushed steel and steel emery rank 
very close to the diamond in hardness, 
they being 9.27, if the diamond is taken 
at 10. 

Diamond crushed steel is tempered 
mostly to a tough hardness, while Dia- 
mond steel emery, having different work 
to perform, is made intensely hard. A 
grain of crushed steel, examined under a 
magnifying glass, exhibits a series of 
sharp points and cutting angles. In 
work, as fast as one point is worn down 
another is presented, while, should a 
grain break, it presents on the fractured 
face a multitude of new cutting points. 
When a grain breaks in work it simply 
becomes two grains, and is thus unlike 
all other abrasives, its life being phenom- 
enal, and the grain or grains must be en- 
tirely worn away to an infinitesimal atom 
before it loses it cutting power. 


Address of Judge Thomas 


Delivered at the Annual Convention of the Independent Telephone Association 


The Hon. James M. Thomas, president 
of the Independent Telephone Associa- 
tion, in the course of the annual address 
delivered by him before the recent con- 
vention of that body at Philadelphia, 
said in brief: 


Broad-minded men are at work on the 
solution of the telephone problem, and 
everything necessary to give to the peo- 
ple telephone service at a fair price and 
adequate reward to capital and labor will 
soon be solved. The price through com- 


316 


petition having in most instances been 
reduced to the minimum, something must 
be done to preserve the capital already in- 
vested and induce new capital to come 
into the enterprise. 

People should never uphold ruinous 
competition in anything any more than 
they should uphold ruinous monopoly. 
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We must always be fair and just tg both 
sides of a controversy. The user of the 
telephone must not be allowed to enjoy 
its great privileges at the expense of the 
man who has invested his money. We 
only want such competition as will cause 
the capitalist to be fair and not a compe- 
tition that will give advantage to the user. 


Needed Improvements in Independent Telephony 


By L. W. STANTON 


Excerpt from Paper read before the Independent Telephone Association 


The independent telephone companies 
have popularized telephones and placed 
thousands of telephones in residences and 
places of business undreamed of before 
the advent of independent telephony. 
They have achieved wonders and as- 
tounded the telephone world with the 
progress they have made during the com- 
paratively brief period of time they have 
Deen’ in the sfrelds bhey shaveryeteiher 
crucial period to meet. 

There are three giant problems,—tar- 
iff, traffic and equipment—which are de- 
serving of as much sound consideration 
as any problem in the industrial field to- 
day. 

Public sentiment has been a very prom- 
inent factor in the independent field, but 
it is becoming more and more apparent 
that the company giving the best service 
and the most courteous treatment will se- 
cure the business. 

A discriminating public has favored 
the home companies on account of their 
origin and the conditions under which 
they were brought into existence. This 
protection has extended over a number of 
years, but the time will arrive when the 
independent companies, even though they 


be owned locally, must demonstrate their 
ability to furnish as good or better serv- 
ice than their competitor. The writer is 
acquainted with several independent ex- 
changes in which the service is inferior 
to that of the Bell company, yet the pub- 
lic tolerates it, remembering the treat- 
ment formerly received before the inau-_ 
guration of the independent companies. 
This will not always exist. The public is 
prone to forget. 

The company furnishing the best sery- 
ice to the greatest number, at an equit- 
able rate, will, unquestionably, do the 
greater business. For the independent 
companies to bring about such conditions 
requires a far-reaching revision in their 
present tariff system, a change in their 
engineering and equipment, and attention 
to details in traffic, the like of which they 
have never known before. 

In our larger cities there are thousands 
of families and hundreds of small trades- 
men that cannot afford to pay for flat 
rate individual service; neither can the 
telephone company, from a financial 
standpoint, afford to reduce its rate to 
The inevitable 
result is party lines and measured service. 


meet these requirements. 
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Address of [rs. Anney [icElroy Brett 


Excerpt from Paper read before the Independent Telephone Association 


When I took up the work in western 
Texas, the conditions were very much 
the same as they were in Michigan in the 
The people had to be edu- 
cated to know that another company 


-early days. 


could come into the field and compete 
with the Bell. 

Two years ago, when I started the 
work in El Paso, the Bell company had 
300 telephones in service, and they were 
charging $3 to $5 a month. When I 
commenced work, I thought if I reached 
600 telephones I would be doing well. 
‘Today we have 1,550 three-year con- 
tracts. 

Our franchise is rather peculiar. We 
have a sliding scale. We are permitted 
to charge $20 and $30 up to 1,000 tele- 
phones. In excess of 1,000 telephones, 
we are permitted to increase the price 


- 
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fifty cents per instrument. The contracts 
with the people also permit this. 

It was necessary before obtaining those 
contracts to educate the people to the fact 
that in the telephone business—unlike 
most other kinds of business—the larger 
the plant grows the less money there is, 
unless one is permitted to increase the 
prices in proportion. 

I believe that it would be possible for 
all companies to obtain these concessions, 
if the telephone companies would educate 
the people to know that this has to be 
done. They have to be educated to it. 

The proposition is exactly the same as 
that of water, gas and electricity. Up to 
the present time we are not able to meas- 
ure our service by meter. It may come 
to that—and I hope it will; but, in the 
absence of that, we have to do the best 
we can. 


British Gas Statistics 


Field’s analysis of the accounts of the 
principal gas companies in Great Britain 
for 1901 has just been published. The 
thirty-four companies represented in 1901 
produced 88,022,573,000 cubic feet of 
gas, while our recent census report gives 
877 companies of the United States as 
producing but 67,093,553,471 cubic feet. 
The three London companies produced 
over thirty-seven billion cubic feet of 16- 
candle-power gas, had 3,363 miles of 
mains, 635,485 consumers, 76,445 public 
lamps, sold 10,356 cubic feet per mile of 
main, had 5.07 per cent unaccounted for, 
made 1,378 pounds of coke per long ton 


of coal carbonized, of which they sold 
seventy-five per cent for an average price 
of $2.62 per long ton; the income from 
residuals was $2.40 per ton of coal or 
22.26 cents per 1,000 sold; the rates of 
dividend are three and one-half, four, 
fivé; seven and ten per cent, the average 
price of gas.71.4 cents. The following 
figures are of interest: 


Lon- Sub’r Pro- Scot- Pro- Dub- 
Per 1,000 cubic don; ban; vi'cl; tish; vi'cl; lin; 
feet gas sold pri- pri- muni muni pri-_pri- 


in 1901. vate. vate. cipal. cipal. vate. vate. 
Capital employed $2.73 $2.69 $2.57 $1.72 $2.27 $8.95 


Work’g expenses 0.34 0.383 0.26 0.27 0.27 0.381 
Average price.... 0.714 0.71 0.578 0.734 0.538 0.92 
Cost of Coal..... 0.438 0.487 0.859 0.458 0.3865 0.539 
Gross profit ..... 0.191 0.178 0.139 0.077 0.119 0.287 
Net profit........ 0.157 0.155 0.062 0.087 0.102 0.233 
Capital charges.. 0.200 0.190 0.076 0.083 0.147 0.296 


Workmen who know the kinks of their trades, the 
tricks played by machines and tools, and ready meth- 
ods for meeting shop emergencies, are invited to con- 
tribute to this department. 


Apprentice: Will I make this key fit 
tight—top—bottom and both sides? 

Mr. Lathe: That is what theoretic- 
ally would be considered the proper way 
to fit a key, but it is hardly practical. In 
fact, few, if any keys, especially long 
ones, fit on the sides throughout their 
whole length. Take, for instance, a key 
twelve inches long. To cut a keyway of 
this length in a heavy shaft, and to have 
it within one one-thousandth of an inch 
of a perfect line with the center of the 
shaft, you will admit is perhaps closer 
than this sort of work is possible. To 
cut the corresponding keyway in the hub 
of the pulley to the same degree of accu- 
racy, you will also admit is not done in 
practice. I need only remind you of what 
happened down in the assembling shop 
yesterday, when four different expert 
mechanics measured that fourteen-inch 
shaft and no two of them agreed as to 
its exact size, there being as much as 
three and one-half thousandths of an inch 
difference. In fact, fine measurements of 
this character are acquired by long train- 
ing, and finally depend entirely on the 
delicacy of touch of the person making 
the measurement. This is true when we 
go to the other extreme. For instance, 
in watch-making, where limit-gauges are 
used, the refinements being worked down 
to one-twenty-thousandth of an_ inch, 
_the sense of touch is entirely relied upon 
in determining which gauge the work 
shall pass through, and because of this 
fact, it has been an established rule in 
many shops that the final inspector should 


be the sole arbiter as to whether a piece 
of work was to gauge or not, which, as 
you know, has resulted in many heart- 
breakings, as well as loss of money, es- 
pecially if the inspector is prejudiced. 

Getting back to the way a key should be 
fitted, quite regardless of its dimensions, 
the best results obtain by the key fitting 
tight on both sides only, and held secure 
in the bottom of the keyway in the shaft 
by set screws through the hub of the pul- 
ley, or by countersunk screws through the 
key proper. In the latter case, however, 
great care should be taken to insure the 
thread part- of the screws, to secure a 
snug fit, as otherwise the screws will 
back loose. 

They key should not touch on top. In 
other words, the top of the key should 
just clear the top of the keyway in the 
hub. This will insure the most essential 
requisite in a properly keyed shaft and 
hub, since the most important feature is 
to have the bore of the hub a very snug fit 
on the shaft proper, not depending on the 
key to hold the pulley in place, but, on the 
other hand, depending entirely on the 
tight fit of the shaft in the hole, the key 
simply preventing the pulley from turning 
on the shaft. Never drive a taper key in 
a pulley, because it will at once throw 
your pulley or wheel out of line, no mat- 
ter how carefully you do it. Give me a 
piece of chalk and I'll illustrate 

Apprentice: There goes that whistle 
again. 


“Try Bilin’ Water” 
By E. R. MarKHAM 
From Machinery 

An experience I had several years ago, 
with regard to the hardening of coil 
springs, has been brought to mind by a 
person who recently asked my advice on 
this subject. He was trying to harden 
some heavy coil springs that were used 
to sustain a heavy load under varying 
conditions. He had been hardening this 
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same spring for years, using a bath of 
sperm oil with excellent results. But the 
company in whose employ he was decid- 
ed that they were paying too much for 
their steel. They found a brand they 
could get two cents a pound cheaper, so 
bought several tons of it, and “sprung” it 
on him. Well, to make a long story 
short, he could not harden it in the sperm 
oil, and so came to see me. I told him to 
use a mixture of 50 parts sperm, 49 parts 
neat’s foot oil, and I part resin. This is an 
old standby with some spring hardeners. 

I was given some heavy springs to 
harden. I tried oil, but the springs came 
out of the bath as soft as they were be- 
fore they went into the fire. I tried cold 
water and found that the springs broke, 
even when drawn very low. Finally an 
old, white-haired man, in whose experi- 
ence and judgment I had unlimited con- 
fidence, came to my rescue. He whis- 
pered in my ear: “Try bilin’ water.” I 
went to the boiler room, got a tub of 


boiling hot water and took it to the fire | 


where I had a spring ready to dip. I 
plunged it in the tub and worked it 
around well; then I took it out, put some 
tallow on it and flashed it over the fire 
for temper. From that hour my reputa- 
tion was made, so far as that shop was 
concerned. 

I advised my client to heat a tank of 
water to the boiling point and try it. He 
did so and reported that it was a huge 
success. 


About Reamers 


To make a tool that will cut a smooth, 
true hole is a job in which tool makers 
are not always successful, and many are 
the shapes that have been devised. The 
rose reamer having teeth only on the end, 
nearly cylindrical in shape and tapering 
toward the shank, is a good tool for holes 
that are broken into on the side, and holes 
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in general where there is little to come 
out. But when it gets worn a little it is 
apt to bind, making trouble and perhaps 
spoiling or injuring both hole and reamer. 

A fluted reamer is likely to chatter and 
to cut the hole many sided, giving it one 
moresanele than thesreamer has teeth: 
Thus a square reamer will sometin.es 
make a five-sided hole; a reamer with five 
teeth a six-sided hole, and so on. The 
chattering can often be prevented by 
spacing the teeth unevenly. On taper 
reamers especially the following is a good 
plan; for half-way around the reamer 
shape each tooth a little wider or narrower 
than the preceding one; then begin a 
new series and make the second part of 
the reamer the same as the first. Then 
every tooth will be opposite to one just 
like it and no two consecutive teeth will 
be alike. 

Square reamers are used for gun bar- 
rels, to finish the bore tu: size. A piece of 
wood is put on one side, to crowd it to 
the other side of the hole, and paper is 
put under that to get the hole exactly the 
right size. Théy are run quite fast, twice 
as fast as a drill of the same size would 
ordinarily be run. | 

Left-handed threads are sometimes 
found on taper reamers. They are to 
break the chip and keep the reamer from 
feeding too fast. 

A good way to make a reamer for 
chucking is to make it like a rose rcamer 
on the end, but have it fluted, making the 
fluting-two or three times as wide as the 
teeth and do not back off the teeth. For 
hand use make it the same I¢ is well to 
give it a slight taper towards the shank. 
This will remedy a tendency to cut a 
taper hole if the back center of the lathe 
is not in line. 

Half-round reamers are very service 
able and are easier made than fluted onea, 

ADAM FILER. 
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Professor S$. B. Christie, who since 
1885 has held the chair of mining and 
metallurgy in the University of Califor- 
nia, has had conferred upon him the de- 
gree of D. Sc. by Columbia University. 

M. Emil Laurent has been elected a 
correspondent of the Paris Academy of 
Sciences. M. Laurent is professor of 
agriculture in the Belgian national school 
at Gembloux. 

Mr. Charles Scott, Sr., of Philadelphia, 
and Mr. Charles Scott, Jr., of New York, 
it is announced, are the donors of the new 
physical laboratory for Wesleyan Uni- 
versity, the estimated cost of which is 
said to be $75,000. Mr. Scott, senior, is 
a trustee of the university and his son is 
a graduate of the class of ’86. The build- 
ing is to be in memory of John Bell Scott, 
of the class of ’81. 

M. Amagat has been elected a mem- 
ber of the section of physics by the Paris 
Academy of Sciences, succeeding M. 
Cornu. 

Lord Rayleigh has been elected a cor- 
responding member of the Academy of 
Sciences of Vienna. Lords Kelvin, Lister 
and Rayleigh have been made charter 
members of the new Order of Merit in- 
stituted by King Edward for well-earned 
distinction. Sir William Huggins is also 
a member, and Lords Lister and Kelvin 
have also been made privy councillors. 
Knighthood has been conferred on Dr. 
Oliver Lodge, and Professor William 
Ramsay has been made a Knight Com- 
panion of the Order of the Bath. 

Professor Brainard Kellogg, of the 
Brooklyn Polytechnic Institute, has been 
granted the degree of LL.D. by Middle- 
bury college. 

William Marconi has been given a 


prize of about $2,000 by the Accademia 
dei Lincei for his work in wireless teleg- 
raphy. 

C. R. Emerson, a Boston engineer, has 
been appointed engineer of the proposed 
tunnel under the St. Lawrence between 
Montreal and Longueuil. 

Alexander Graham Bell, inventor of 
the telephone and a delegate to the Na- 
tional Education Convention, recently an- 
nounced that he has been awarded the 
medal given by the Society of Arts of 
London, which is known as the Prince 
Albert medal. Mr. Bell is the fourth 
American to receive it, his three prede- 
cessors having been Capt. James Eads, of 
jetty fame, Thomas A. Edison and Prof. 
David Edwin Hughes. 

G. W. Edwards has been appointed 
general superintendent of the Brooklyn 
Rapid Transit Company, vice P. W. Fol- 
ger, who recently resigned. 

Henri Fournier, the French chauffeur, 
is reported to have sent word to a friend 
in this country that he would return to the 
United States next November, when, in 
all probability, he will attempt to create 
new speed records for gasoline-ve- 
hicles. At the present time he is testing 
new models for European builders before 
they are placed in the market. 

Arthur D. Newton has been elected 
secretary of the Electric Vehicle Com- 
pany. Mr. Newton was formerly presi- 
dent of the Eddy Electric Manufacturing 
Company. 

W. R. Mason has resigned his position 
with the Sprague Electric Company and 
has become western manager for Cos, 
Smith & Company, selling agents for the 
Mechanical Boiler Company, of Chicago. 

E. W. Goldsmidt, recently of the Chi- 
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cago office of the Bullock Manufacturing 
Company, has assumed the management 
of the New York office, succeeding R. T. 
Lozier, who has gone to the home office 
to take charge of the selling organiza- 
tion. 

Alfred Stromberg, president of the 
Stromberg-Carlson Telephone Manufac- 
turing Company, is now in Sweden visit- 
ing his old home at Stockholm. Mrs. 
Stromberg is with him. 

A. B. Ayres lately resigned from the 
Westinghouse Electric and Manufactur- 
ing Company’s Chicago office to accept a 
position with Sargent & Lundy, engi- 
neers, New York. 

J. Edward Addicks has sent in his 
resignation as president of the Bay State 
Gas Company, of Boston. His succes- 
sor is J. Frank Allee, a Dover (Del.} 
jeweller. 

A. E. Walden, at one time superin- 
tendent of the Blackstone (Mass.) Elec- 
tric Light Company, is the new general 


manager of the Mobile Light & Railroad) 


Company. 

Dr. R. F. Ruttan has received the ap- 
pointment as professor of chemistry in 
McGill University, Montreal, Que. He 
will succeed Dr. Girdwood, resigned. 

Mr. H. Chester Crouch, of Oswego, 
N. Y., has been elected assistant profes- 
sor of mechanical engineering at the Uni- 
versity of Colorado. Mr. Crouch is a 
graduate of Cornell. 

Professor Oscar Quick, assistant in the 
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department of physics, University of IIl- 
linois, has resigned his position and will 
go into practical engineering work. 

M. Lacroix, of the Museum of Natu- 
ral History, M. Rollet de Lisle, the en- 
gineer, and M. Gerard, the geologist, 
have been sent by the Paris Academy of 
Sciences to the Lesser Antilles to investi- 
gate the effects of the recent volcanic 
disaster. They sailed on June g, and will 
be absent several months. 

Mr. George F. Gebhardt has been elect- 
ed to the chair of mechanical engineering, 
Armour Institute of Technology, Chica- 
go. Mr. Gebhardt was formerly an in- 
structor in the same school. 

Thomas L. Haskett on July Ist as- 
sumed his new duties as soliciting freight 
and passenger agent of the Grand Rapids, 
Grand Haven & Muskegon Railway Com- 
pany, with headquarters at Grand Rapids, 
Mich. 

George Fs Porter -has returned from 
Alaska, having accomplished the success- 
ful installation of the Kerite cable which 
was laid by his company for the govern- 
ment. Mr, Porter’s own account of his 
cable work in the Skagway-Janeau 
waters was presented in the June issue 
of THE ELECTRICAL AGE. 

J. W. Peterson, formerly with the 
Stanley Electric Company and the North- 
ern Electrical Manufacturing Company, 
has been elected vice-president and gen- 
eral manager of the Electric Equipment 
Company of Chicago. 


An Unlucky Car 


Out in St. Joseph, Mo., the local street 
railroad company found recently that its 
car No. 13 was a steady drain on the re- 
ceipts of the line. Investigation devel- 
oped the fact that the negroes, through 
whose quarter No. 13 ran, and which is 


the most populous in the whole city, were 


so superstitious that this particular car 
always ran empty, though the other cars 
were full to overflowing. Protests 
against the car became so widespread 
that at last, fearing to continue the car 
any longer, the company withdrew No. 
13 completely and operated it in a dif- 
ferenti section. 


With Our Foreign Consuls 


Railways 


New Electric Road in Canada.—Con1- 
mercial Agent J. E. Hamilton writes from 
Cornwall: 

The project for an electric line from 
Cornwall to Toronto is being rapidlv 
pushed by American and Canadian pro- 
moters, who have a capital of $8,000,000. 


Opening for Railroad Material in 
Brazil. — Minister C. P. Bryan, of 
Petropolis, transmits a report regarding 
the equipment and material needed for 
the New Hamburg and Taquara Rail- 
road, in the state of Rio Grande do Sul, 
Brazil. This road is 29.8 miles long, and 
traverses a fertile and thickly populated 
region hitherto without railroad facilities. 
The roadbed and right of way, including 
culverts but not the longer bridges, are 
practically ready for the rails. The mate- 
rial needed is as follows: For two bridges 
21.8 yards long, overhead truss, 5.4 
yards between supports; one bridge, un- 
dergirder 17.4 yards, 3.8 yards between 
supports; one bridge, undergirder 8.7 
yards, 3.8 yards between supports; six 
undergirder bridges, one 6.5 yards, three 
5.4 yards, and two 4.3 yards long; 1,960 
tons of rails, 44 pounds per running 
meter (1.09 yards), and fish plates and 
screws for same; spikes for 29.8 miles; 
20 complete turn-outs or switches; two 
turn-tables; 102 pairs of wheels and 
appurtenances, axle boxes, springs, etc. ; 
Io complete trucks, American “bogie” 
system; 31 locomotives of 25 tons, for 
a maximum grade of 0.98 inch per meter 
(1.09 yards) and curve with radius of 
10g yards, gauge 1.09 yards, to pull 120 
tons, with a velocity of 24.8 miles maxi- 


mum (native coal); four complete ap- 
paratus for telegraphic transmission, 
Morse system; six telephone instru- 
ments; telegraph wire for 29.8 miles. 
Bids for the foregoing material are being 
received and considered by Dr. Augusto 
Carlos Legendre, 22 A Rua Rosario, 
Porto Alegre. No time has been fixed 
for closing the bids, but the company 1s 
under contract to have cars running the 
fall of 1902. It is desired that the bids 
be for material laid down in Porto Ale- 
gre, not including duties. Freighting 
to Rio Grande must be in vessels not 
drawing more than 13 feet. From Rio 
Grande to Porto Alegre, freight goes i1 
barges drawing from 8 to 8% feet, and 
contracts can be made at $1.82 per ton. 
Bids have been received from German 
and Belgian firms. Mr. Dawson adds: 

There is more railroad building now 
going on and in contemplation in Rio 
Grande than in any other state of Bra- 
zil, and all the mileage in existence 1s 
under Belgian or English management 
and control. The native coal merttioned 
as the fuel to be used by the locomotives 
is a sort of lignite, and is of low calorific 
value. 


Venezuelan Railway Project.—Con- 
B. o> Plumacher o-writeSimiei noes 
Maracaibo in regard to a proposed rail- 
wav from Maracaibo to Perija. A con- 
cession for this line was granted in 1895, 
but it has lapsed, and a new one has been 
granted. The consul says: 

The district of Perija lies southwest of 
Maracaibo and is divided from Colombia 
by a spur of the Cordilleras. This moun- 


sul 
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tain range is heavily timbered with valu- 
able trees; the climate here is healthy 
and suited to the white race. The coun- 
try is most productive; coffee, cacao, 
indigo, cotton, and corn grow readily. 
Its tobacco is famous. The land is well 
adapted for cattle raising, and diseases 
of live stock are unknown. Copper, iron, 
and coal are found, as well as gold and 
precious stones. There are deposits of 
asphalt and petroleum. Land producing 
the finest tobacco can be obtained for 
twenty cents an acre. Lack of communi- 
cation is the main obstacle to the devel- 
opment of the country. The timber, 
which is shipped to Europe, can be 
brought to the coast only by means of 
freshets in the streams. 

The line is to be a single track, with 
distance between the rails of 1.07 meters 
(42.13 inches) and a minimum radius 
of curves of 60 meters (196.8 feet}. 
Work must be commenced within twelve 
months after the signing of the contract 
and the road completed and open for’ 
traffic within another twelve months. At 
the station of San Ignacio, the road 
may divide, one branch going to the 
north, passing through the town of Ro- 
sario, and the other to the south, through 
Machiques. The concessionnaire shail 
also establish a steamship line between 
Barranquita and Maracaibo. The grant 
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is for ninety-nine years, counting from 
the date on which the road is open to 
service; at the expiration of that time, 
the railway with its rolling stock, ware- 
houses, and offices, shall become national 
property. The Government also reserves 
the right to buy the road. Mails are to 
be carried free. Government troops and 
baggage, as also public employees on 
service, are to be transported for one- 
half of the tariff rate. 


Electric Roads in Switzerland.—Con- 
sul H. H. Morgan writes from Aarau: 

Refering to my report regarding the 
proposed construction of electric lines in 
Switzerland, I have to state that these 
lines will be built by the authorities of 
the townships through which they will 
pass. A committee will make the neces- 
sary contracts with the actual builders 
of the road and the furnishers of the ma- 
terial required in the construction. As 
soon as the advertisements for bids are 
made, I will report all possible details. 
The principal promoter of these enter- 
prises is Mr. Konradin Zschokke, an 
eminent engineer of Aarau, and any com- 
munications regarding the matter ad- 
dressed to him will, I am sure, receive a 
prompt acknowledgement. I would ad- 
vise that the correspondence be in Ger- 
man. 


General Information 


Seoul Electric Company.—The State 
Department has received from Muinister 
Allen, of Seoul, extracts from a report 
published in a Japanese newspaper, in 
which very favorable mention is made of 
the plant of the Seoul Electric Company. 
The plant in question is the largest single 
electrical plant in Asia. It was built for 
the Korean company by an American firm 
—Collbran. & Bostwick—who hold the 


property under mortgage. The company 
operates an overhead-trolley road some 
twelve miles long, and, with the same 
power furnishes incandescent and arc 
lights for the city. The generating ma- 
chinery consists of two 120-kilowatt ro- 
tary converters from the Westinghouse 
Electric and Manufacturing Company. 
The boilers the Babcock. & 
Wilcox type. special point of 


are of 


The 
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these machines is that they produce 
direct current at 550 volts for use 
of the cars and at the same time 
alternating current at 385 volts for the 
electric lighting. There are something 
over 1,400 incandescent lights besides 
the arc lights in use. Over 2,000 volts of 
alternating current are freely produced, 
which is most advantageous for a city 
like Seoul, where lights are scattered 
over long distances. The consulting en- 
gineer is a Japanese, a graduate of the 
Massachusetts Institute of Technology. 
The road is being well patronized by the 
natives. 


Electric Plant in Amsterdam.—Con- 
sul F. D. Hill writes from Amsterdam: 

The city council has voted a loan of 
6,500,000 florins ($2,613,000) and a sec- 
ond of 2,900,000 florins ($1,165,800) for 
building a plant to furnish electricity for 
lighting and motive power and for chang- 
ing the street railway to electric traction. 
The contract for the building of the plant 
has as yet-not been made, Lhe -steam- 
engines, dynamos, and the installation 
will be furnished by German and Dutch 
manufacturers. Particulars of the cables 
will be published on July 1; bids to be 
delivered September I, 1902. 


American Gas Coal in Italy.—A re- 
cent demonstration of new gas lighting 
in Turin brought out several points of 
interest to American coal exporters and 
also to manufacturers of gas-burners and 
lamp supplies, says U. S. Consul Pietro 
Cuneo in his last report. One of the gas 
companies in this city decorated the lead- 
ing avenue in the Valentino Park (in 
which the Exposition of Modern Decora- 
tive Arts is in progress) with Welsbach 
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lamps. The exhibit aroused wide ad- 
miration. Gas is furnished to consumers 
here at a certain price, governed to an 
extent by the cost of standard coal— 
called the “New Pelton”—in England 
The: price. now charged@ 1s (ig:7oesnee 
(about $1.10) per 1,000 cubic feet, which 
is lower than that in almost any other 
city of Italy. 

Until about two years ago, American 
coal was scarcely known in Italy. A 
cargo was then imported into Turin, and 
it proved so satisfactory that the local 
gas companies during the past year pur- 
chased some 25,000 tons. They claim 
that the American coal possesses more 
volatile matter than any other coal and 
that is makes better and more gas, and 
have issued an official statement to that 
effect. 

The great distance is the only drawback 
to the use of our coal in this market. 
I am informed that the gas companies 
paid as much as one dollar per ton extra 
for the. American coal that they have 
employed, and that if the difference were 
only thirty cents per ton, they would 
prefer it to all others. 

Not only did this illumination develop 
the fact that American coal makes bet- 
ter gas than that produced in England, 
but it also showed that the globes, man- 
tels, burners, etc., were mostly supplied 
by American manufacturers. 

I may note in this connection that ! 
have seen many articles of American 
origin in this city, such as sewing ma- 
chines, cash registers, bicycles, sausage 
grinders, lawn mowers, typewriting ma- 
chines, tools, and machinery, but I have 
not seen a single revolving office chair 
of American or any other make. 


Incorporations oa Franchises 


Oregon. 

Portland.—The Oregon Electric Power 
Company, formed a short time ago in 
Nebraska, with headquarters at Portland, 
has undertaken the construction of a 
large electric plant to be installed in Bak- 
-er county. The company’s authorized 
"capital is $500,000, and it is expected that 
the plant will be completed for operation 
early in 1903. Eagle creek, the largest 
branch of the Powder river, has been 
chosen as the site on which to erect the 
power station. Water is fed out of the 
creek by a flume 15,000 feet in length, a 
fall of 385 feet being at the lower end. 
The capacity at the point where the power 
plant is to be built will be 4,000 horse 
power at low-water mark. The plant will 
be enlarged as the demand increases. [t 
is anticipated that the line will be ex- 
tended across the Sumpter, power and 
light being furnished for the mines ot 
that district, as well as for railway and 
other purposes. 


West Virginia. 

Bellington.—West Virginia Lime and 
Cement Company ; capital, $20,000. Har- 
try EB. Weaver, C. A. Bickett, C. E. Fer- 
guson and others are the incorporators. 

Fairmont—Wyanoke Coal & Coke 
Company ; capital, $100,000. This com- 
pany will be devoted to coal mining and 
coke manufacturing. 


Maryland. 
Frederick. — The Frederick County 
Telephone and Telegraph Company has 
increased its capital from $25,000 to 
$100,000 and will extend its line into 
points in Frederick county and Loudoun 
county, Va., not vet reached. 


Baltimore. — The Nepper_ Electrical 
Cutting Machine Company has recently 
been incorporated with a stock of $150,- 
000; the company will manufacture and 
deal in electrical cutting machines. 

The Baltimore Rolling Mull Co. has 
been incorporated by Harry Wehr, 
Charles; Go oPhiliipssande |: WoeBarley 
with a capital of $200,000. 

The Refrigerating and Heating Com- 
pany has been organized with a capital 
of $1,000,000; it intends to issue $2,000,- 
000 in bonds. Incorporators not named. 


Tennessee. 
Nashville-—The Cope Bridge Company 


has been incorporated with a capital of 
$10,000 by Francis Cope, John O. Byrd 


‘And others. 


The Cumberland Foundry and Manu- 
facturing Company has been organized 
with a capital of $10,000. The company 
will equip a plant immediately. 


South Dakota. 


Pierre.—The Tri-County Mutual Tele- 
phone Company has been incorporated 
Witheaacapitamotsnl, 750s Cee ternal 
and H. A. Rademacher are the incorpo- 
rators. 

Yankton. — The Yankton Telephone 
Company, recently incorporated by Fred’k 


Schnauber, George W. Roberts and 
other, is capitalized at $10,000. 
Kansas. 
Wichita. — The Wichita Telephone 


Company has been organized with a cap- 
ital of $200,000. Incorporators not 
named. 
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Ohio. 

Warren.—The Peerless Electric Com- 
pany, recently incorporated, will build a 
large electric manufacturing plant here; 
the company is capitalized at $500,000. 

Columbus.—The N. L. Hayden Manu- 
facturing Company has been incorporated 
with a capital of $500,000 by N. L. Hay- 
den, H. C. Godman and others to manu- 
facture steam, electrical and air appli- 
ances to be used in connection with boil- 
ers, engines and machinery of all kinds. 

Cleveland.—The Automatic Heating 
and Lighting Company has been incor- 
porated with a capital of $300,000. 

Toledo. — International Motor 
Company ; $2,000,000. 


Gar 


Long Island. 

Glen Cove-——The Franklin Electric Il- 
luminating Company has increased its 
capital from $35,000 to $60,000. ‘The 
company’s plant was recently enlarged, 
but increasing business makes further ex- 
penditures necessary. The company will 
furnish power for the Sea Cliff Street 
Railway. 

Minnesota. 


Lyle.—A telephone company has been 
incorporated with John Bergeson, of Lon- 
don, as president ; capital, $20,000. Lines 
will be extended to London village, Deer 
Creek, Northwood and Toterville. Name 
not given. : 

Washington. 


Spokane. — The Washington Water 
Power Company will soon increase its 
capital from $2,000,000 to $2,600,000. 
The money will be used to extend the 
plant. 

Ballard.—The people have voted in fa- 


vor of bonding the city to the amount of - 


$25,000 for an electric lighting plant. 


Massachusetts 
Haverhill.—The Haverhill Tlluminat- 
ing Company has been incorporated with 
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a capital of $150,000. It will build a plant 
at Haverhill. 

Boston.—The New Hampshire Trac- 
tion Company has been capitalized at 
$1,000,000. It has a bonded debt of $7, 
500,000 first lien sinking fund four and 
one-half per cent gold bonds dated July 1, 
1902, and which fall due July 1, 1942, 
without privilege of earlier redemption. 

The Engineering Company of America 
has been incorporated with a capital of 
$5,000,000 and will continue the business 
of the Cunningham Engineering Com- 
pany of Boston. 


Idaho. 


Saint Anthony.— The International 
Telewriting Company of this city, which 
was latelv incorporated by F. V. Gomers, 
C. E. Bowerman and others, with a capi- 
tal of $600,000, will manufacture electric- 
al machinery. 


Belgium. 


Brussels.—La Compagnie Internation- 
ale d’Eclairage et de Tramways a Tien 
Tsin is the name of a company which has 
just been formed in Brussels, with a capi- 
tal of £250,000, to establish a system of 
tramways and a central electric. lighting 
station at Tien Tsin, China. 


Pennsylvania. 


York.—The City Conduit Company 
has been incorporated to acquire, con- 
struct and dispose of conduit, telegraph, 
telephone and electric light lines; capital, 
$100,000. 

Philadelphia.—The Diamond Automo- 
bile Company has been incorporated for 


$125,000, to manufacture vehicles of all 


kinds. 
Easton.—The Easton Light and Fuel 
Company has been incorporated with 
Clarence P. King, of Philadelphia, as 
president, and will purchase existing gas 
and electric light plants; it will also ex- 
pend about $50,000 for improvements. 


INCORPORATIONS AND FRANCHISES 


lowa. 

Vinton.—The Vinton, Belle Plaine & 
Independence Interurban Railway Com- 
pany, which was recently incorporated by 
M. Gaasch, George McElroy and others, 
will construct electric lines throughout 
Vinton. 

Manchester.—The Manchester Electric 
Co. has been incorporated with a capital 
of $10,000 with M. F. Leroy as president ; 
Peet Carr, vice-president; C. J. Seeds, 
secretary, and B. W. Jewell, treasurer. 

The Delaware County Telephone Com- 
pany has increased its capital from $10,- 
000 to $50,000. 

Council Bluffs.—The Grinnell Electric 
& Heating Company has been incorporat- 
ed with a capital of $75,000. 

Lacona.—The Whitebreast Mutual Tel- 
ephone Company, capitalized at $10,000, 
has been organized here. S. Exnereider 
is the president of the company. 

Shenandoah.—The Independent Mutu- 
‘al Telephone Company will be the name 
of the new telephone corporation which 
will be incorporated shortly. The capital 
will be $50,000. 

New York. 

New York city—The City Conduit 
Company has been incorporated with a 
capital of $100,000 to acquire conduits for 
telephone, telegraph and electric light 
lines. 

The Electro-Magnetic Railway Com- 
pany was recently incorporated in New 
Jersey with a capital of $100,000. 

The Consolidated Fire Alarm Companv 
has been incorporated with a capital of 
$2,500,000. The directors are Augustus 
D. Juilliard, Thomas R. Brown, Bernard 
M. Erwig and others. 

The Railway Electric Refrigerating 
Company announces that it has filed a 
certificate changing its name to the Rail- 
way & Stationary Refrigerating Com- 
pany. 

Oswego,—The Oswego Electric Light 
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Company has been incorporated with a 
capital of $50,000 and will manufacture 
and produce electricity for lighting, heat- 
ing and power. 

Kingston.—The Kingston Gas & Elec- 
tric Company has been incorporated with 
a capital of $700,000, and will furnish 
light in Kingston and in the Ulster coun- 
ty towns. The directors are M. W. 
Stroud, R. L. Babcock and others. 

Mount Morris——The Mount Morris 
Water Power Company has recently been 
incorporated by W. A. Boland, M. J. 
Kennedy and J. M. Prophet with a capi- 
tal of $50,000. 


Texas, 

Beaumont. — The Beaumont Iron 
Works has been incorporated with a cap- 
ital of $100,000; C. B. Greeves, W. B. 
Greeves and others are the incorporators. 

The Central Power & Equipment Com- 
pany has recently been incorporated with 
a capital of $10,000. Incorporators not 
named. Manufacturing will soon be be- 
ein. | 

Colorado 

Denver.—The Lacombe Electric Light 
Company was recently purchased by the 
Denver Gas and Electric Company. Pur- 
chase price withheld from publication. 

The Grand River Electric Power Com- 
pany has been incorporated by E. S. 
Douglass and E. P. Young with a capital 
of $100,000. 

The Western Gas & Electric Supply 
Company has recently been incorporated 
by J. J. Henry, Chas. W. Jones and others 
with a capital of $25,000. 

The Farmers’ Union Telephone Com- 
pany has been incorporated with a cap- 
ital of $10,000. It will erect lines over 
the sthree-<connticsmore oactacie, skio 
Grande and Costilla. 

Colorado Electric Irrigation Company ; 


$100,000; to reclaim the arid lands in the 


state. Main office and incorporators’ 
names not stated. 


Reasons for the Attitude of the St. 
Louis Exposition Toward Exhibitors 


By CHARLES JT. MALCOMSON 


Superintendent, Power and Transmission Exhibits. 


The most successful exposition is that 
one which gathers together the most rep- 
resentative exhibits of all kinds and dis- 
plays them to the public in the most at- 
tractive manner. The methods to be used 
in attaining this object have developed 
as experience has been gained in exposi- 
tion practice. From the facts that have 
been established as the direct result of 
experience there stands out clearly the 
idea that every facility should be furnish- 
ed to the exhibitor at no, or at least a 
minimum expense. This facilitates his 
exhibiting and allows practically all ex- 
penditures to be utilized in making the 
exhibit complete and perfect. The com- 
pensation which a machinery exhibitor 
expects -in return for -the .meney .ex- 
pended on his exhibit is in the sale of 
the articles shown, sales from these as 
samples, in the exploitation of his name 
and wares, and in the awards which 
evidence competitive values. 

Exposition work is essentially adver- 
tising, and the best methods of realiz- 
ing results in this are found in exposi- 
tion experience. Practice has shown 
that the “dead” exhibit has less value 
than the operative, particularly in ma- 
chinery and those allied branches of in- 
dustry in which machinery plays an im- 
portant part. The lay public is always 
attracted by seeing the “wheels go 
round.” The prospective buyer is bet- 
ter satisfied when he sees a machine 
actually doing the work for which it is 
designed. Demonstration often shows 
a visitor a short cut and chance for 
economy which had not before occurred 
to him, or indicates a want in his manu- 
facturing methods. Realizing these 


chances to benefit, the exhibitor 1s anx- 
ious to make an operative display, but 
the cost heretofore has often been pro- 
hibitory, and so, free power, in so far 
as it is a necessity, is an element of ex- 
position service which tends toward the 
realization of the highest possible ideal. 
This condition is not altogether new to 
the promoters of expositions, for it has 
been realized that the moneys accruing 
from the rental of exhibit space and op- 
erative facilities do not compensate for 
the losses due to incomplete exhibits, 
or the acceptance for purely pecuniary 
reasons of undesirable exhibits, or the 
loss of control over every space for the 
benefit of the exposition as a total; but 
to accomplish this ideal it is necessary 
to have sufficient funds to open the ex- 
position and operate it for weeks or 
even months without depending upon 
revenues which may or may not ma- 
terialize immediately after opening the 
gates. Stern necessity has compelled 
former expositions to avail themselves 
of every possible means of providing 
the “sinews of war,” but fortunately the 
generous provision of Congress in ap- 
propriating $5,000,000 “to aid in car-. 
trying on such exposition” -helped to 
eliminate this necessity in the present 
instance, and it now rests with the man- 
ufacturers to do their part toward mak- 
ing this great Universal Exposition a 
signal success. The eyes of the world 
are on us now. There is a great awak- 
ening to the fact that America has won 
the prize of commercial supremacy. Let 


‘us then fulfill expectations and make 


this exposition a fitting tribute by the 
greatest industrial age in the history of 
mankind. 
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George 


Westinghouse 


and His Achievements 


By Francis F. CoLEMAN 


Westinghouse Electric and Manufacturing Company’s Works, East Pittsburgh, Pa. 


George Westinghouse, big, strong 
and dominant, at the head of twenty- 
five corporations with an aggregate 
capital of $100,000,000, and employ- 
ine smote than =, 20,600, men,: ~ 13 
nearly fifty-six years old and still filled 
with a vigor which promises that he may 
fill out his career with other series of 
successes such as those which have made 
his name known on both sides of the At- 
lantic as an inventor, organizer and fi- 
nancier. It was not in the schools that 
Mr. Westinghouse developed his abilities 
but in the practical work of the world. 
His aptitude for such a career was in- 
herited from his father who was a man- 
ufacturer before him and a man of en- 
gineering skill. | 

The old works of “George Westing- 
house & Company” still stand at Schenec- 


tady where young Westinghouse began. 


first to display the liking for mechanics 
and tools which afterward made him a 
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clever workman as well as a master in- 
ventor. Here in his father’s factory he 
became familiar with tools and skilled in 
their use while still a schoolboy. 

Here he was when the great Civil 
War broke out and deluged the country 
with blood. Although he was but fif- 
teen years old at the beginning of the 
war he did not hesitate long. As soon 
as he could get himself accepted he en- 
listed and went to the front. He began 
his army service in the infantry and later 
was in the cavalry. 

After something more than a year of 
service in the army he learned of the 
need of men.in the Navy who were 
skilled in mechanics and he entered that 
branch of the service. In the Navy his 
abilities were recognized quickly and he 
became an engineer officer. In this ca- 


pacity he continued to serve “Uncle 


Sam” until shortly after the close of the 
war, when he resigned.. The Navy of 
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that day was not an attractive place 
when peace came for an active and en- 
terprising young man. This was espe- 
cially true regarding those who belonged 
to the engineering corps. At that date 
the old idea was still rampant in the 
Navy that a naval officer should be a 
sailor and that the men who managed 
the machinery, although they bore the 
rank of officers were mere “mechanics.” 
The engineering officers did not be- 
long to the line either, but were staff of- 
ficers and thus debarred from ever tak- 
ing command. - How different is the sit- 
uation now when every one recognizes 
that to the engineering corps falls the 
responsibility for keeping in fighting 
shape every part of our complicated bat- 
tle ships abroad, of which the old “sail- 
or” officer would find himself a stranger 
to everything. The old members of the 
engineering corps are proud to look back 
to the time when George Westinghouse 
and many another man, since become em- 
inent, were among the “dirty mechanics” 
who were looked down upon by the 
spick-and-span officers of the line in the 
years that followed the war and the de- 
velopment of the battle ship, whose com- 
plications of machinery have forced the 
recognition of the value of the “mechan- 
ic 

Mr. Westinghouse returned to his 
home at Schenectady after leaving the 
Navy and undertook a course in Union 
College. Mere study was, however, dis- 
tasteful to him, while there was yearning 
within him the desire to handle tools 
and to “make things.” He did not com- 
plete his college course but instead he 
engaged at once in active engineering 
work. His first successful invention 
was a special railroad frog with reversi- 
ble points. This brought him into touch 
with the railroads and led without ques- 
tion to the invention and development of 
the air brake, whose success and fame 
have carried the name of Westinghouse 
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into every land where a railroad has ever 
been built. 

The need for a brake more efficient 
than that ground up by hand had become 
only too evident. The old hand brake 
had been good enough in the earlier days 
of railroading and, in fact, nothing could 
have been better, considering the crude 
conditions of the railroads and their en- 
tire equipments and the lightness of cars 
and engines. It was in itself a crude ap- 
paratus but it was handy and strong, 
any one could work it and it was suff- 
cient in effect to control the old trains. 
But as heavier equipments came into use 
accidents began to multiply, until “the 
brakes failed” became a standing ex- 
planation of collisions and other acci- 
dents almost without end. 

Others had seen the need of better 
braking apparatus and also of putting 
this under more direct control of the en- 
gineer of the train. Continuous chain 
brakes had been devised and the vacuum | 
brake was being developed. Mr. West- 
inghouse saw with a clear mind that the 
only satisfactory solution must come 
from working the brakes by power and 
that this power must come from the en- 
gine and be controlled by the engineer. 
He saw also that for a safe and efficient 
system every car must -have its own res- 
ervoir of power, so that its brakes could 
be controlled should it break away or 
be temporarily separated from the en- 
gine. 

To use steam was his first thought, 
but this he saw was out of the question 
because it would be impossible to keep 
the steam from condensing in the cylin- 
ders under the cars, where the power 
must be stored. 

It was while still studying this question 
that the work of boring the Mont Cenis 
tunnel was in progress and compressed 
air tools were introduced to do the work. 
When Mr. Westinghouse read of this 
the idea came to him with a flash. The 
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ductile atmospheric air was exactly the 
medium he was seeking. Here, at last, 
was the vehicle of power with which he 
could connect the engine with each car 
and place the brakes at the will of the 
engine driver. Compressed air met all 
the other conditions that had bothered 
him. 


People will remember that in those’ 


days the automatic coupler was practical- 
ly unknown and the solid train with its 
vestibuled platforms and _ continuous 
walk from end to end was not yet dream- 
ed of. 

Cars were hitched together with links 
and pins and every separate lot of cars 
built was apt to be of a different plat- 
form height. As the cars in a moving 
train went banging back and forth, each 
one moving independently the length of 
its coupling links, any mechanical con- 
nection of the brakes, like a chain, would 
have been worse than useless. Air could 
be carried from car to car through flexi- 
ble pipes. 


This much for the conception of Mr. 


Westinghouse’s greatest invention. The 
development was not so easy. It is true 
that the mere making of a braking ma- 
chine that would act was not a difficult 
mechanical proposition, but there were 
many other conditions to meet. 

The airbrake, as it has become, stand- 
ard all over the world, did not spring 
complete, Minerva-like, from Mr. West- 
inghouse’s brain. It had to be an evolu- 
tion, and it could only evolve as the con- 
ditions under which it was to be used 
became more perfect. In many cases 
these conditions were so crude and bad 
that Mr. Westinghouse, as he looks back 
upon those days of struggle, cannot 
blame the great mass of the railroad 
managers, who honestly preferred the 
old hand brake to his improved one. 
There were failures to be met and de- 
tails to be improved, besides the neces- 
sity of overcoming the inertia or poor 
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feeling of the railroad managements. 
Air brakes cost money. 

Mr. Westinghouse himself did not 
have money enough to start the long 
fight alone. He took as an associate a 
capitalist of sufficient means and then 
fought for the next step in advance. This 
was to find a railroad with a manager 
of courage and faith enough to give the 
new brake a chance. This man was 
found, and the air brake proved itself 
worthy of the efforts put into its intro- 
duction, 

Railroad progress has been rapid along 
many lines since that date, and side by 
side with each improvement in cars and 
equipment has gone the Westinghouse 
air brake, itself the most important of 
them all. 

The air brake as it was first applied 
was, however, not yet capable of replac- 
ing the old hand brake for general ser- 
vice. In its original form it was. only 
suitable for starting trains like those used 
for passengers, and for years no attempt 
was made to adapt it to the needs of long 
freight trains. Its defect for such uses 
came from the fact that the setting of 
the brakes began at the engine and ex- 
tended backward on the train car by car 
with an appreciable time between the 
action of each set of apparatus. On a 
short train this was of no consequence, 
but if it had been attempted to stop a 
half-mile-long freight train suddenly in 
this manner it would have led to disaster. 

After the brakes. were set on the for- 
ward cars and long before those in the 
rear would act the cars would have 
closed up on one another and by their 
impetus and weight crumpled the. train 
up and thrown the middle cars off the 
track. 

Mr. Westinghouse set to. work to rem- 
edy this defect. His success was phe- 
nomenal. He did not so much improve 
the old air brake as create a new one. 
By means of a modified valve in that 
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part of the apparatus under the cars he 
made every brake act in concert the mo- 
ment the air pressure was reduced in the 
train pipe by any means. 

With a long train equipped with the 
new brake Mr. Westinghouse went from 
one great railroad yard to another, de- 
monstrating its success. The new brake 
met many conditions which were import- 
ant. It would not matter with this if 
half the brakes in a train were out of 


Works of the Société Anonyme Westinghouse, 
St. Petersburg, Russia. 


order, “the -otnet jhalt 
would work and, if a_ 
train broke in two, 
each part would be 
brought to a standstill 
automatically. 

From that day the 
general ‘use of the 
Westinghouse brake 
throughout the world 
was assured. Troubles 
there have been, other 
inventors have made 
improvements which 
have had to be ab- 
sorbed and legal and 
commercial complica- 
tions have arisen but 


Man con 
SUPFALG .. 


Westinghouse has come out triumphant- 


ly. There are now in service about 
1,500,000 Westinghouse air brakes. 

The ssdirection 7ot* Mrit ¥,Wwestine- 
house’s attention toward electricity was 
an incident of his railroad work. It was 
many years thereafter before he entered 
the lists as a leader among the giants 
of electricity, who were battling for the 
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commercial control of this newly devel- 
oped agency. 

Mr. Westinghouse was making a pneu- 
matic railway switching and signalling 
apparatus when the first idea came to 
him of using electricity. He found elec- 
tricity so useful in conjunction with 
compressed air in the switching and sig- 
nalling apparatus that he began to apply 
it in other directions. | 

He realized very soon the vast field the 
new-found agent was to have, particu- 
larly in the transmission and production 
of power and in lighting. He bought 


Office Building and Works, Westinghouse Air Brake Co., Wilmerding, Pa. 


electrical patents and formed about him a 
band of electricians of the highest skill. 

From that time until today the work 
of Mr. Westinghouse has been more 
that of the developer and organizer 
of businesses than that of an inventor, 
although it is declared that there is still 
no important piece of new machinery to 
be produced in the shops of his many 
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companies but that he takes a deep per- 
sonal interest in it and aids with his in- 
ventive skill in developing it. 

Mr. Westinghouse recognized the 
weird talent of that most wonderful of 
all the electrical wizards, Nikola Tesla, 
and gave him the opportunity to develop 
his theories and give them commercial 
shape. Out of this work came the fun- 
damental patents of the distinctive West- 
inghouse electrical apparatus in the in- 
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into one camp or the other, and it looked 
for a time as if the fight would end like 
that of the Kilkenny cats—with only the 
tails left. Lawyers got wealthy and 
millions were spent in the litigation 
started and carried on. Each side at- 
tacked the validity of the other’s 
patents. It seemed at one time as if the 
result might be to make all the patents 
worthless and throw the whole business 
open to the world. 


Main Aisle, Westinghouse Electric and Manufacturing Company’s Works, East Pittsburgh, Pa. 


duction motors, and the use of alternat- 
ing, high tension and polyphase cur- 
rents. 

SnOwts there in electrical- circles 
who does not remember the battle royal 
of only a few years ago, when Westing- 
house led the forces on one side and the 
General Electric Company was the cen- 
ter of the other faction? 

One by one, for one reason and an- 
other, the various companies which had 
started out separately had been taken 


It was while this battle was at its 
height and the World’s Fair at Chicago 
was being got ready that Mr. Westing- 
house won one of his most notable vic- 
tories. 

He took the contract for lighting the 
World’s Fair for a million dollars less 
than had been bid by others. The bid 
was so audacious that his opponents 
thought they saw in it their opportunity 
torcriush Mm. ye 

Walter M. McFarland, in describing 
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this incident in the Engineering Maga- 
zine a year ago or so, said: “They, in 
the effort to crush him, endeavored to 
persuade the Exposition authorities that 
he could not secure adequate bonds to 
carry the scheme through and it is an 
actnal* fact: that ~he “furnished” three 
separate bonds equal to the amount of 
the contract. After the contract was 
taken it would have seemed to an ordin- 
ary man as if everything was conspiring 
against him, for injunctions were ob- 
tained to prevent his using the Edison 
patents in the manufacture of the lamps, 
as well as the air pump for exhausting 
the bulbs, which was at that time sup- 
posed to be the best. Mr. Westinghouse 
himself invented another form of lamp, 
known as the “stopper pattern,” and not 
only invented the lamp, but invented and 
built machines for the accurate grinding 
of the stoppers and the necks of the 
bulbs. He also developed a special form 
of air pump to secure the exhaustion. All 
the world knows how beautifully and 
successfully the World’s Fair was light- 
ed, and it is a fact that the million-dollar 
surplus which was distributed to the 
stockholders is just the amount that Mr. 
Westinghouse saved these stockholders 
by taking the contract for the lighting. 
This was the largest installation of alter- 
nating-current apparatus which had been 
made up to that time, and all who: visi- 
ted the. Chicago Fair will remember the 
section of Machinery Hall which was oc- 
cupied by the Westinghouse generators. 
THis next great triumph with alternating- 
eurrent generators was the Niagara in- 
stallation, which was by far the greatest 
electrical installation which had been 
planned up to the time of its inception. 
Here again his courage never faltered 
and the results have shown that it was 
not misplaced.” | 

Mr. Westinghouse won out and later 
in 1896 the war between the great elec- 
trical companies was ended by an agree- 
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ment whereby each allows the other to 
use its patents upon the payment of an 
agreed upon royalty. 

Before taking up Mr. Westinghouse’s 
later work it is well to bear in mind the 
important part which he played in the 
development of the natural gas deposits 
of Pennsylvania. | 

His attention was turned to this sub- 
ject by the finding of a “blower” by some 
men who were drilling a well for Mr. 
Westinghouse near Pittsburg. Natural 
gas had been struck tm various places 
but beyond some local uses 1t was con- 
sidered a waste product or worse. 

Here was a gas richer by far than any 
artificially produced illuminating or heat- 
ing gas. So rich that it could not be 
burned without intense smoking until 
special burners were made for it, and so 
cheap that it was consumed in great 
torch-like flames and no one thought of 
putting out street lights, day or night - 

Mr. Westinghouse saw the possibilities 
of the new fuel and created the Phila- 
delphia Company of Pittsburg to secure 
the gas and pipe it to centers of con- 
sumption. Had not the supply rapidly 
diminished the cities of the East would 
now be using natural gas instead of the 
artificial product and Texas oil would 
find it an established fuel here as it has 
now long been:in and about the gas dis- 
tricts: The industrial revolution created 
by the use of natural gas has been great 
and to this Mr. Westinghouse was an 
important contributor. 

Glass making by gas proved so dis- 
tinctly advantageous that in almost eve:y 
part of the country this method has su- 
perceded the old one, even where it is 
necessary to make producer gas to heat 
the furnaces. Metal workers and other 
manufacturers found like benefits in the 
gaseous fuel. 

From the development of natural gas 
to the development of the gas engine 
seems an easy and logical step. 
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While others were experimenting 
with gas engines of a few horse power 
in size Mr. Westinghouse laid plans for 
engines of this kind of hundreds of horse 
power. Gas works were built for sources 
of power supply and the Westinghouse 
gas engine is relied upon by Mr. West- 
inghouse himself to add as much to his 
reputation as the air brake did. 

When the demand began to arise in 
modern power houses for great electric- 
al producing units with engines directly 
coupled to the generators it was but a 
natural development for the Westing- 
house concerns to. begin to make steam 
engines. One of the two latest devices 
in which Mr. Westinghouse has become 
interested is the Parson’s steam tur) ne. 
The success of this turbine in driving the 
little 100-foot steamer “Turbinia’” at a 
 raté of nearly thirty-eight miles an hour 
and its demonstration of a steam econo- 
my equal to that of the best steam engine 
was a strong feature to recommend it fo- 
electrical work, but in addition to this 


was the fact that it was a true rotary’ 


engine and one which could develop a 
given power with only a small fraction 
of the weight and cost of the recipro- 
cating engine. 

The other of the latest additions to the 
businesses of the Westinghouse Compan- 
ies is the making of the Nernst electric 
lamp. - The taking over of the American 
patents for this lamp and the energy with 
which the project has been pushed are 
characteristic of Mr. Westinghouse. The 
Nernst lamp, as it had been developed by 
its inventor, was but a laboratory de- 
vice. It is true that its principles were 
well developed and that a suitable variety 
of refractory materials had been dis- 
covered and tested to provide proper 
bits of “glower” to replace the carbon fil- 
aments of the ordinary incandescent 
lamp. But beyond that little had been 
done to get the lamp into commercial 
shape. 


Sor 


Mr. Westinghouse set’ to work men 
of the highest skill upon the develop- 
ment of the lamp. Today the Nernst 
lamp is a commercial success, perfect in 
its details and but for its necessary high 
price would be pushing the vacuum in- 
candescent lamp rapidly into’ second 
place. As it is Mr. Westinghouse and 
his associates can afford to wait patiently 
for that time to come as they count 
among their various properties the Saw- 
yer-Man lamp works, where thousands 
of lamps are made daily to meet the pres- 
ent demand. 

Of Mr. Westinghouse it can be truth- 
fully said, as of perhaps few others who 
hold like positions, he is not a stock 
manipulator. Mr. Westinghouse’s -per- 
sonality is ‘striking. He is more than 
six feet tall and he is large in proportion. 
He dominates those about him but it 1s 
done without effort. [le impresses one 
as a “big” man. He is full of energy 
and is an indefatigable worker. He 
attributes his success to hard work. . He 
is always willing to listen to those who 
think they have some new and valuable 
ideas and to aid with money and brains 
any who convince him that they are on 
a useful trail. He will not permit of the 
cominercial exploitation of any products 
of his factories, however, until the pro- 
duct has been tested to the last limits. 
Mr. Westinghouse has gathered about 
him a cluster of wonderfully able men. 
He holds them together not only by their 
mutual business interests but also by his 
personal magnetism. Every one is loyal 
to him. He is the head of the multiplict- 
ty of interests which gather about him. 
He is president of all but one of the com- 
panies which center in the air brake and 
manufacturing works and he is one of 
the very few men who could tell just 
what the relationships are by which these 
many interests are bound together. 

Mr. Westinghouse makes his home at 
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Pittsburg, and there are also the central 
offices of his businesses. 

He has a summer house at Lenox, 
Mass., and he spends much time each 
year in New York and abroad. For 
many years he kept a suite of apartments 
at the Windsor hotel on Fifth avenue. 
He also has a house in Washington. 

Mr. Westinghouse was born at Central 
Bridge, Schoharie county, New York, on 
October 6, 1846. His parents were 
George and Emeline Vedder Westing- 
house. -On his father’s side he is of 
German stock, his forefathers having 
emigrated from Germany and settled in 
Massachusetts and what issnow Vermont 
before the Revolution. In 1856 the 
elder Westinghouse moved to Scnenec- 
tady and established the Schenectady 
Agricultural Works. In June, 1863, 
George Westinghouse enlisted in the 
Twelfth New York Militia and served 
for thirty days when the service of the 
regiment ended. In November of that 
year he enlisted in the Sixteenth New 
York Cavalry and was made a corporal. 
He served there for a year. A month 
after his discharge he was appointed 
Third Assistant Engineer in the Navy 
and sent for duty aboard the Muscota. 


THE ELECTRICAL AGE 


He was transferred from there to the 
Stars and Stripes and later, on June 28, 
was detached and sent to the Potomac 
flotilla. He was honorably discharged 
on August I, 1865. 

In 1865 he invented'a device for re- 
placing derailed railroad trains. In 1867 
he entered into a contract with the Pitts- 
burg Steel Works to manage the busi- 
ness of introducing his patent reversible 
steel railroad frogs. In 1868 he met 
Ralph Baggerley and got him to take an | 
interest in the air brake. 

The first patent for the air brake was 
issued on April 13, 1869. Two years 
tater Mr. Westinghouse went to Europe 
to introduce the air brake there. This 
work occupied him for seven years. He 
was married on August 8, 1867, at 
3rooklyn to Marguerite Erskine Walker. 
They have one son, George, who is just 
entering manhood. 

Mr. Westinghouse was decorated with 
the Order of Leopold by the King of 
Belgium in 1884; in 1889 he received 
from the King of Italy the decoration of 
the Royal Order of the Crown of Italy, 
and in 1880 Union College gave him the 
honorary degree of Doctor of Philoso- 
phy. 


The Westinghouse Interests 


By WALLACE M, PROBASCO. 


The Air Brake 


Works of the Westinghouse Brake Company, Limited, Hanover, Germany. 


A little over thirty years ago the de- 
vice known as the Westinghouse air 
brake, which has made possible the speed, 
safety and economy of railway operation, 
was invented. 

The first air brake was made in 1869. 
The first works of the air brake company 
were started in Pittsburg in 1870. They 
employed but twenty men. The immense 
growth of the business caused by the 
rapid adoption of the air brake by rail- 
ways all over the world, is a familiar 
chapter in industrial history. 

Compressed air is only less subtle 11 
its outward manifestations than electri- 
city, and the sight of a train stopped 
without application of any apparent force 
to the wheel was nothing less than magic 
to a railroader seeing it for the first time. 

The first air brake was exceedingly 
simple, but Mr. Westinghouse, never be- 
ing satisfied with anything short of the 
highest attainable perfection, brought out, 
in 1873, the automatic brake which com- 
pletely superceded the first invention. 
This brake is one of the great marvels 
of the mechanical world, and its essen- 
tial element, the triple valve, is a triumph 
of the skill and perseverence of the in- 
ventor. 

It would be, for purely technical pur- 


poses, exceedingly interesting to describe 
the triple-valve in detail, for though ap- 
parently a plain casting that one could 
hold in his hand, it contains a combina- 
tion of ducts, slides, spindles, all of which 
give evidence of wonderful ingenuity 
which no description could explain with- 
out elaborate drawings. 
‘1 With the Westinghouse automatic air 
brake, operated by a little valve in the 
locomotive cab, all the brakes can be 
instantly set and the motion of a train 
of fifty or more cars, running at forty 
miles an hour, arrested within a distance 
of 150 yards (less than one-fourth the 
length of the train) thereby avoiding 
wrecks, saving lives and securing safety. 

The automatic action is secured kv 
keeping the pipe extended throughout 
the entire length of the train constantly 
filled with compressed air. It is by re- 
ducing the pressure of the air that the 
engineer controls the motion of the train. 
Under each car is placed a reservoir and 
a triple-valve. In case of accident the 
pressure in the pipe and reservoir is ma- 
terially reduced, causing the triple-valve 
to act, allowing the air to rush from the 
reservoir to the brake cylinder which in 
turn applies the brakes. 

Apart from the safety secured, the 
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air brake has proved an important fac- 
tor in the economic handling of traffic. 
Thus, there is an incentive for even the 
poorest roads to adopt its use. 

Owing to the rapid growth of the bus- 
iness of the Westinghouse Air Brake 
Company they were obliged to seek more 
spacious quarters. 

They began work in Pittsburg, and 
afterward moved across the river to 
Allegheny, and thence a dozen miles or 
so east of Pittsburg to Wilmerding, on 
the main line of the Pennsylvania Rail- 
road, where they have one of the finest 
factories in the world. The. air brake 
works are two miles east of the works 
of the electric and machine companies. 

In order to more readily supply the 
demands of other countries, the air brake 
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company has established works in Eng- 
land, France, Germany, Canada and 
Russia. 

The first air brake works had a cap- 
acity for turning out twenty brakes per 
day. Some idea of the magnitude of the 
present plant can be gathered from the 
fact that they are capable of turning out 
a complete brake every minute. As a 
brake is valued at from twenty-five to one 
hundred dollars or more (twenty-five 
dollars for freight car brakes) it is pos- 
sible to gather some idea of the financial 
magnitude of the business. 

At an hours’ notice the company can 
fill an order for I,000 sets of air brakes 
tor freight cars. 

The works have an annual capacity 
of brakes for 250,000 freight cars, 6,000 
passenger cars and 10,000 locomotives. 


The Switch and Signal Company 


In 1881 Mr. Westinghouse organized 
the Union Switch & Signal Company. 
The first works were at the now historic 
Garrison Alley Plant, Pittsburg, Pa. In 
1886 the company purchased its present 
site at Swissvale, Pennsylvania, within 
two or three: miles Of the electric, air 
brake and machine works, and it gives 
employment to over I,200 men. 

The company’s work consists in the 
manufacture of mechanical, pneumatic, 
electric and automatic signals, crossing 
bells and frog-switches, and it has equip- 
ped a majority of the largest railwavs 
and terminals in the United States with 
its automatic systems. 

Among the really remarkable achieve- 
ments of its experts was the changing 
of the entire signal and- switch system 
at the Broad Street station of the Penn- 
svylvania Railroad at Philadelphia. The 
old signal tower was taken down and a 


new one installed, and the entire system 
of operation at the great terminal station 
was changed in one day without inter- 
fering for a moment with the regular 
traffic of the line. 

It is interesting to note, as illustrating 
the efficiency of the electro-pneumatic 
interlocking machine for railway switch 
and signal work, that a mechanical inter- 
locking machine at such a great terminal 
station as the Union in Boston would 
require 350 levers and 51 lever men to 
operate it. Calculating on, say. 20 levers 
to each man, the shifts would be eight 
hours each, so that the mechanical con- 


trivance would require 17 levers: toa 


shift. : 

The electro-pneumatic interlocking ma- 
chine, on the other hand, requires only 
two men to a shift, making seven men in 
all, and instead of being operated by 350 
levers, it is worked by a few. 


The Electric Works 


This is, taken as a whole, the most im- 
portant electric company in the world. 
It is also the largest of the many inter- 
ests with which the name of Westing- 
house is associated. It was organized in 
1886, and began operations in a small 
factory in the center of smoky Pittsburg. 

Here Mr. Westinghouse gathered 
about him a corps of the ablest electrical 
scientists of the time. Shallenberger was 
one Of these. He began his researches 
under the direction of Mr. Westinghouse. 
His first work was an examination into the 
alternating current system, which had 
just been started in Europe. The ad- 
vantage of this system was at once rec- 
ognized by the inventor of the air brake, 
who secured the American rights of man- 
ufacture. This work was new. Scarce- 
ly anything was known of the character- 
iitese or the alternating’ current; . [he 
task of designing and constructing the 
apparatus for an alternating current 
plant, including generators, transformers, 
measuring instruments and switching de- 
vices, was immeasurably greater than it 
now is, when the principles and laws 
are well understood and the manufactur- 
ing facilities are all at hand. 

The electric meter subsequently adopt- 
ed by the British Board of Trade as the 
standard was also a result of Mr. Shal- 
lenberger’s work at Pittsburg. 

Electrically and mechanically the West- 
inghouse designs gave the direction to 
what is best in constructive practice 
everywhere. 

Tesla soon followed at Pittsburg with 
that brilliant series of experiments which 
gave us the celebrated Tesla polyphase 
system of electric transmission of power, 
and the induction motor, involving the 
principle of the rotary magnetic field. 
The Tesla patents were acquired by Mr. 
Westinghouse. 

Here also Stillwell perfected his regu- 


lator; Scott invented the two-phase, 
three-phase systems; Lamme, an electri- 
cal engineer second to none, was initiated 
into his work; and Wurts discovered the 
non-arcing properties of certain metals, 
that were embodied in the lightning ar- 
resters for which the Franklin Institute 
saw fit to award its medals. 

Mr. Westinghouse was the pioneer in 
the manufacture of alternating current 
apparatus. The fact that he was installing 
power transmission apparatus at Tel- 
luride, Col., when some of the most noted 
scientists in the world and many envious 
manufacturers were condemning its use 
as impracticable and unsafe is greatly 
to the credit of the indomnitable man 
who has given his name and guidance 
to this vast electrical enterprise. 

Westinghouse was one of the first to 
bring out the direct-connected type of 
generator, a machine having its armature 
mounted directly on the engine shaft. 
In. fact, a Westinghouse engine drove 


‘the first direct-connected electric gen- 


erator that appeared. ‘The direct-con- 
nected generator, known as the “engine-~ 
type’ reduces the number of bearings 
and takes up much less floor space than 
the coupling of the generator with a 
belt to the driving wheel. 

Owing to the enormous increase in the 
demand for Westinghouse electric prod- 


‘ucts the company was compelled in 1895 


to combine the factories at Pittsburg, Al- 
legheny and Newark into one mammoth 
plant. These new and commodious works 
are located at East Pittsburg, along the 
main line of the Pennsylvania Railroad, 
twelve miles from the city of Pittsburg. 
The works are entirely electrically 
driven. All the shafting and machine 
tools and other work necessary to be 
performed in such an establishment are 
operated by induction motors, ranging in 
size from I to 50 horse-power. To the 
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manufacturer and engineer this feature 
is most striking and is of especial interest. 

There seems no end to the application 
of the products of these great manu- 
facturing establishments. Interest 1s keen- 
er than ever in the generation and dis- 
tribution of power. Great light and pow- 
er stations are being erected in all parts 


of the world. 
A notable example of all this is the 
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Manhattan Railway of New York. In 
their great power house there are eight 
6,650-horse-power Westinghouse gener- 
ators, which are the largest ever built 
The height of these machines is forty-two 
feet, and the weight of each nearly a 
million pounds. Some idea of their size. 
can be had when it is stated that a single 
one could supply current for 75,000 incan- 
descent lamps, or power for nearly 600 
trolley cars. 


Interior of Westinghouse Machine Co.’s Works at East Pittsburg, Pa. 


The Machine Works 


eset. 


Thay 


BUN is 


Westinghouse Machine Co.’s Works, East Pittsburg, Pa. 


_ The machine company is another inter- 
est of the inventor of the air brake, It 
is engaged in the manufacture of steam 
engines, gas engines, steam turbines and 
mechanical stokers. 


This company was incorporated in + 


1881, and, like the other Westinghouse 
interests, established its works in the city 
of Pittsburg, until the success of their 
compound engine, together with the ac- 
quirement in 1895 of the American rights 
for the Parsons’ steam turbine, made an 
imperative demand for increased manu- 
facturing capacity, resulting in the erec- 
tion of the present works adjacent to the 
great Westinghouse electric factory. 
Not more than a year ago Mr. West- 
inghouse gave instructions for the erec- 
tion of a large addition to the machine 
company’s works at East Pittsburg, to be 
devoted entirely to the assembling and 


testing of steam turbines. The building 
is now nearing completion and is of steel 
and brick, of fire-proof construction, six- 
ty-three feet wide and 4o0 feet long. Pro- 
vision has been made for the testing of 
_ten steam turbines at one time, requiring 
a condenser capacity of 3,000 horse-pow- 
eric, [he shop: is equipped with every 
means for measuring exactly the steam 
consumption and the weight of the water 
evaporated. One ten and two twenty- 
ton travelling cranes driven by induction 
motors provide for the handling of the 
steam turbine parts. This company has 
over 50,000 kilowatts of steam turbines 
under construction at its works. The 
largest of these are of 5,500 kilowatt ca- 


pacity, built for the Metropolitan Com- 


pany of London. There are also in the 
works three 3,500 kilowatt turbines which 
will be used for lighting the subway of 
New York city. | 
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The British Westinghouse Works 


On the third of August, 
1901, the ceremony of laying the corner 
stone of the Pritish Westinghouse Works 
at Trafford Park, Manchester, was per- 
formed by the Lord Mayor of London. 
The works are situated on a portion of 
the old Trafford Park estate, an admir- 
able site covering about one hundred and 
thirty acres, having been acquired for the 
purpose. A better position could not 
have been chosen, as the works are adja- 


Saturday, 


: The Gas 


In 1896 Mr. Westinghouse announced 
that his company was prepared to offer 
to the public a gas engine whose action 
was extremely quiet and uniform, making 
it particularly adaptable to electric light- 
ing service, 

The principle on which the Westing- 
house gas engine runs is a modification 
of the well known Beau de Rochas cycle. 
This consists of compressing the charge 
into the head of the cylinder before ig- 
niting it. These engines differ from the 
ordinary “hit and miss” type, in that the 


_the cylinder. 


cent to both the ship canal and the bridge 
water canal, and are also in direct con- 
nection with the main line railways. 
Hardly a year after the corner stone was 
laid these works produced their first ma- 
chine. 

The present manufacturing facilities of 
these works are of the amplest descrip- 
tion, and they have already taken rank 
among Britain’s greatest industries. The 
plant far exceeds in size any similar en- 
terprise yet undertaken in Great Britain. 


Engine 


governor acts by controlling the quantity 
of explosive mixture which is taken into 
This results in an adjust- 
ment of the power of each explosion to 
the amount of work being done; hence 
the engine runs with the steadiness and 
regularity of a first class steam engine. 
The regulation is so perfect that the com- . 
pany has built hundreds of direct-con- 
nected outfits where the dynamo is mount- 
ed rigidly on the end of the engine shaft. 
Even under this most severe test the 
lights are perfectly steady. 


Other Interests 


In this necessarily incomplete article 
it is not possible to more than mention 
the following Westinghouse interests: 

Westinghouse, Church, 
pany. This organization is essentially one 
of engineer constructors. It has designed 
and installed some of the most important 
transportation, lighting and industrial 
equipments in this country. 

The Sawyer-Man Company, of New 
York, constituting an immense lamp-mak- 
ing concern, having a capacity of 10,000 
incandescent lamps per day. 

The Nuttall Company, manufacturers 
of trolleys, gears and pinions. A plant 
located at Pittsburg, having a capacity 


Kerr & Coni-7 


of from fifty thousand to sixty thousand 
cars annually with the above equipment. 

The Nernst Lamp Company at Pitts- 
burg. A lamp developed in this country 
under the personal direction of Mr. West- 
inghouse and which has already been her- 
alded as the most notable development 
made in electric hebune qn the past 
jew years. | 

Nor is there space to tell 7 the West- 
inghouse friction draft gear, fifty thou- 
sand of which have been applied to loco- 
motives and cars during the past two 
years, filling a want on the part of 
railroad men, which for fifty years was 
not satisfied until Mr. Westinghouse gave 
the subject his attention. 


TheTelegraphone: A Magnetic Phonograph 


By JoHn A. Lies. 


The telegraphone, as its name indi- 
cates, is an instrument for recording 
speech at a distance. It not only records 
it, but automatically reproduces the same 
speech whenever desired, thus present- 
ing that goal of so many inventors, the 
telephonic repeater. In many respects it 
resembles the ordinary phonograph; at 
first appearance, in fact, being very often 
mistaken for a modified form of that 
device. 

While the phonograph and all other 
forms of talking machines will reproduce 
speech, their action is purely a mechanic- 
al one, there being no means provided 
whereby they may be worked in connec- 
tion with a telephone and thereby afford- 
ed a wider field of usefulness. 

The telegraphone, which is the inven- 

tion of Waldemar Poulsen, a Danish en- 
gineer, however, receives speech in the 
form of an_ oscillatory electric cur+ 
rent just as a telephone does, and 
is connected to the transmitter by a wire 
of any desired length. The sole differ- 
ence between a telegraphone and a tele- 
phone circuit is that the latter terminates 
in a receiver instead of a recording tele- 
phone. 
The first model of the telegraphone 
shown in operation was that at the last 
Paris Exposition, where it attracted an 
extraordinary amount of attention and 
was generally spoken of as the most in- 
teresting piece of apparatus there ex- 
hibited. This model is described as fol- 
lows: 

A spiral of steel wire is wound on a cy- 
lindrical drum, which is revolved by eith- 
er an electric or spring motor or by hand. 
Situated above the drum is a small 
double-pole magnet, the two cores of 
which consist of iron wires placed at an 
angle. The ends of these poles embrace 


the wire on the cylinder, thereby com- 
pleting the magnetic circuit. 

The magnet, attached to a brass sup- 
port, 1s mounted on a shaft, so that it is 
caused to move from right to left when 
the drum is revolved, being guided by a 
grooved finger resting on the steel spiral, 
each turn of the spiral, therefore, passing 
before the poles of the magnet. 

The recording magnet is connected in 
circuit with a carbon transmitter and a 
couple of cells of battery. When the 
transmitter is spoken into, currents of 
various strength, proportional to the 
strength of the sound waves which strike 
the diaphragm, pass through the wires of 
the magnet, which transversely magnet- 
izes the steel wire on the drum, perma- 
nently recording thereon “lines of force,” 
which represent, as may be readily seen, 
the sound waves reaching the diaphragm 
of the transmitter. 

When the spiral has been filled, the 
magnet is caused to return to its original 
starting point in the following manner: 

The horizontal shaft parallel to the 
guide rod for the carriage is mounted 
also above the drum, upon which is a 
thread of steeper pitch with which an- 
other point on the traveling carriage 1s 
caused to engage automatically with the 
disengagement of the point on the re- 
cording wire when the end of the cylin- 
der is reached, the carriage being re- 
turned to the beginning or the record at 
a high rate of speed. 

The drum is now revolved again, and 
as the magnetized spiral passes before the 
poles of the magnet, it is transformed into 
a miniature form of dynamo, exuding 
currents of electricity of a strength and 
direction corresponding to the magnetiza- 
tion of the steel wire. 

Before the drum had been revolved a 
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Fig. 1.—30-Minute Telegraphone Connected to Telephone Receiver and Transmitter. 


second time, a telephone receiver had been 
switched into the circuit, replacing the 
transmitter previously employed. The 
currents sent out by the steel spiral while 
passing before the magnet, correspond- 
ingly affect the receiver, reproducing the 
words and sounds spoken into the trans- 
mitter. 

This is done with absolute fidelity and 
with an entire absence of the false sounds 
noticed in the phonograph. 

In order to obliterate the speech or 
lines of force on the steel wire and thus 
prepare the way for a new record, the 
recording magnet is placed at the end of 
the drum and connected with a couple of 
cells of battery. The constant magnetiz- 
ing current supplied to the magnet en- 
tirely effaces the record on the steel wire 
while it is being passed before the poles 
of the magnet in a manner similar to that 
employed when the record was made. 

In. order to facilitate the taking of 
longer records, and also to allow of their 
transportation, should the instrument be 
used as a correspondence phonograph, a 
slightly different type of instrument is 
employed. 

A coil of thin flat spring is wound 


from one reel to another across the poles 
of two small horseshoe magnets having 
flat poles, the poles touching the lower 
side of the steel ribbon only. ‘The first 
magnet is traversed by a continuous cur- 
rent for obliterating the previous record, 
and the second magnetizes the strip cor- 
responding to the message spoken into 
the transmitter, with which it is con- 
nected. 

Since the above described machine was 
placed on exhibition, a different type has 
been brought to this country from Den- 
mark and is now being shown by the 
American Telegraphone Company at 20 
West Thirty-third street, New York 
City. Various styles of this machine are 
shown in the accompanying illustrations. 
The type of telegraphone which was 
above described is what is known as the 
drum machine, the later type being 
known as a spool machine. 

The machine shown in Fig, 1—known 
as a 30-minute machine—consists essen-. 
tially of a recording magnet system and 
a mechanism for winding the wire from 
one spool on to another as the record is 
made by the passage of the wire between 
the » magnet pales. -. The. -spoolsamane 
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mounted upon a brass bed plate covering 
a box in which are located two motors, 
whose object is to drive the two spools 
and the reciprocating mechanism by 
which the spools are oscillated to pre- 
serve regularity of winding. In connec- 
tion with the driving mechanism there is 
also an indicating mechanism, showing 
on a dial at the front of the box the 
amount of wire on which the record has 
been made and hence the amount of un- 
used wire remaining. There are also fixed 
stops provided by which the motor can 
automatically be stopped at a predeter- 
mined point in either direction. <A 
switchboard outside of the box is pro- 
vided for starting, stopping and revers- 
ing the motors as required. The wire 
from the unused spool passes in this in- 
strument between opposing horizontally 
disposed poles of three sets of magnets, 
two of which are active at a time. The 
object of the third set is simply that a 
record may be made in either direction 
miecesitca tne center=paix of thése 
three pairs of magnets is the recording 
magnet, which also acts as a polarizing 
magnet. The other pair are demagnet- 
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izing or obliterating magnets. The po- 
larizing and recording processes occur 
simultaneously, that is to say, the wire 
passes first between the poles of a strong- 
ly energized magnet and is given a strong 
polarization of like sign throughout. It 
then passes through the middle pair of 
magnets which contains two windings, 
one a polarization winding energized in 
series with the obliterating magnets from 
a local battery, and the other the record- 
ing winding, which passes to the second- 
ary of the transmitter induction coil when 
recording, or to the telephone receiver 
when reproducing. 

The recording magnets are horizontal- 
ly placed in the same straight line, their 
poles opposing and embracing opposite 
sides of the wire. The magnetic circuit 
is not complete, it having been found that 
better results are obtained with an open 
than with a closed magnetic circuit. Two 
sets of demagnetizing magnets are lo- 
cated on either side of the central record- 
ing magnet. One of these magnets only 
ig used at a time and there are two sets 
in order that dictation may be given with 
the wire running in either direction. 


Fig. 2.—Relay used to Start the Operation of the Telegraphone. 


348 


With this machine is provided an au- 
tomatic starting relay—Fig. 2.—for use 
in connection with machines used as tel- 
ephone recorders. This consists of a set 
of magnets in series with the telephone 
line which are actuated by the magneto 
current to close the circuit and start the 
telegraphone. A winding in series with 
the telegraphone motor holds the circuit 
closed until a magneto current opens it, 
the ring off of the subscriber doing the 
talking being relied upon for this pur- 
pose. 

The machine used for the distributing 
of news—Fig. 3—consists of an endless 
band running at a high speed. It passes 
first over a pair of obliterating perma- 
nent magnets, then over a_ polarizing 
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used in connection with the recording in- 
strument, as well as for train dispatching, 
a record of each transaction and mes- 
sage or order being obtained for future 
reference. 

Recent advices received from Den- 
mark state that a method has been dis- 
covered by means of which iron can be 
deposited electrolytically upon any other 
metal, the iron thus deposited possessing 
six times the permeability of the present 
speech carrier employed in the telegra- 
phone, which heretofore has been some 
commercial material, such as steel tape 
or piano wire. 

By permeability is meant the conduc- 
tivity for magnetic lines of force; in 
other words, it is a measure of the ease 


Fig, 3.—The Newspaper Distributing or Repeating Telegraphone by Means of which a Message can 
be sent to 50 or more Papers at One Time. 


magnet, the recording magnet and trans- 
mitting magnets in succession in the or- 
der named. Any number of transmitting 
magnets may be employed. A telephone 
receiver is connected with the recording 
magnet and the record may be success- 
fully reproduced upon the transmitting 
magnet, the circuit from each transmit- 
ting magnet being connected toaseparate 
telephone line over which the recorded 
message is transmitted. As fast as it pass- 
es from the last transmitting magnet the 
message is obliterated, the band polar- 
ized, and it is again impressed with the 
record. 

Besides being used for the distribution 
of news this type of machine can be 
_used in place of the stock ticker when 


with which magnetism passes through 
any substance. 

Up to the present the material used in 
the speech carrier was rendered receptive 
to peculiar effects corresponding to the 
variable hardness throughout its entire 
length, the result being a continuous hum 
heard in the telephone receiver, which 
detracted greatly from the intelligibility 
of the message being reproduced by the 
telegraphone. 

The method of depositing iron by 
means of electrolysis overcomes this dif- 
ficulty, as it renders the material used as 
a speech carrier entirely homogeneous, 
the hardness of the material being uni- 


form throughout. 


A plate about the size of a postal card 
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made according to this new method is 
large enough to receive upon its sur- 
face a message of three and a half min- 
utes’ duration. After the record has 
been made the plate may be enclosed 
within an envelope and mailed any dis- 
Werice. It can be démagnetized, that is, 
the message can be obliterated and once 
more used for the same purpose. The 
more or less rough handling which it 
would be apt to encounter in its journey 
would have no effect upon the record. 
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A series of disks are mounted on a 
common shaft. Closely approaching the 
first disk are the poles of an electro mag- 
net which is connected to a telephone 
transmitter. A little further along is a 
second magnet which is connected to a 
similar magnet on the adjoining disk. 
Following the second magnet on the first 
disk is a third magnet connected with a 
similar magnet on the third disk. Ina 
like manner magnets further on on the 
first disk are connected with correspond- 


Fig. 4.—Modified Form of Newspaper Distributing Telegraphone. 


which have been made 
for the purpose of applying the telegra- 
phone as a telephonic repeater or relay 
while satisfactory, did not quite reach 
the expectations of the experimenters, 
the drawback being due to the humming 
heard in the receiver. This fault has now 
been overcome through the use of the 
electrolytic iron method. 

The following method is employed in 
_ applying the principle of the telegraphone 
to a telephonic repeater : 


Experiments 


ing magnets on the rest of the disks. Be- 
ginning with the second disk the balance 
of the disks have another magnet, these 
magnets being connected in series with 
a telephone receiver. A third magnet on 
each disk, used for demagnetizing, is 
connected in series with the others. 
The disks having begun to rotate, 
which is brought about by means of a 
spring or electric motor, or by hand, the 
transmitter is now spoken into. The 
currents set up in the transmitter are 
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conveyed to the first magnet on the first 
disk, transferring upon it lines of force. 
As the disk revolves and passes under 
the second magnet it generates currents 
which are transmitted to the correspond- 
ing magnet on the next disk, there to re- 
peat the same magnetic effect. The same 
action takes place between the third mag- 
net and the third disk, and so on until all 
of the disks are each impressed with the 
same lines of force. After having made 
half a revolution the second, third, fourth 
and other disks pass under and energize 
the series of magnets. 

This series of magnets combines the 
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ord was then made by means of the tele- 
graphone, every word of which was in- 
telligible, the volume of sound being very 
strong. Another test was made over a cir- 
cuit of 280 miles, the record in this case 
being even more satisfactory. The rec- 
ord was exceedingly good and intelligi- 
ble, in spite of the fact that a part of the 
record contained unusual words, making 
a somewhat severe test. The volume in 
this test was better, as was also the in- 
telligibility. 

In a test made in order to show the 
permanence of records made by means of 
the telegraphone a record was repeated 
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Illustrating the Connections Employed in Applying the Telegraphone as a Telephone Repeater. 


lines of force stored up on each disk and 
sends them over the line into the receiver. 

Finally, the last series of magnets ob- 
literates the record and leaves the disks 
free to receive a new record. By using 
this method of relaying speech could be 
intelligibly transmitted from New York 
to San Francisco. ? 

Several tests recently made over the 
long-distance wires of the American Tel- 
ephone and Telegraph Company gave 
very satisfactory results. One circuit— 
which was the equivalent of a 207-mile 
metallic circuit (single distance)—was 
first tested with a telephone and proved 
to be a fair commercial circuit. A rec- 


2,000 times without showing any appre- 
ciable deterioration. 

The field of the telegraphone is practi- 
cally unlimited. It can be used for en- 
tertainment and instruction; in business — 
offices for dictation; in telegraph and 
telephone stations; stockbrokers’ offices ; 
in fact, anywhere where an apparatus is 
required for recording and reproducing 
speech or messages. Pe 

It has received the unqualified endorse- 
ment of such noted scientists as Lord 
Kelvin, Nikola Tesla and Marconi and 
the engineering fraternities on both sides 
of the Atlantic. 


Concrete Making 


“Shall we make our concrete dry or 
wet; or is there somewhere a golden 
means by striving for which we may at- 
tain perfection ?” 

Under this caption H. W. Parkhurst, 
a member of the Western Society of En- 
gineers, discussed a question which is of 
interest to every engineer and builder, 
and describes some interesting experi- 
ments by which he arrived at his conclu- 
sions. 

The experiments consisted of the mak- 
ing of three blocks of cement—one nearly 
dry, one medium and one so wet it quaked 
—exposing them to the weather for ten 
months and then breaking them by drill 
and feather wedges. 

The concretes used were mixtures of 
one part of Portland cement with two 
parts of sand, and two and a half parts 
each of gravel and crushed stone, all taken 
by measure and not by weight. 

The volume of water used in the three 
mixtures was as follows: Dry, 5.1 per 
Gent = neciun, 7,5 per cent.; wet, 9:5 
per cent. 

Mr. Parkhurst says: “Sand and ce- 
ment were made into a mortar, and the 
crushed stone and gravel spread thereon, 
all turned over several times by shovels, 
and then shoveled into the boxes, made 
ready adjacent to platform, and the whole 
was tamped in layers six inches thick, as 
shoveled in. The surface of the wet mix- 
ture was the best, the medium next, and 
the dry was the poorest. There was not 
enough water in the dry block to permit 
a finish either to the side or top, and the 
surface could be easily abraded, and small 
pieces picked off by the fingers. The 
gravel and stone came away from the 
mass quite easily, and the block could not 
be handled to weigh it without crumbling 
edges and top surface. No amount of 
ramming the thin layers would bring 


In the wet block 
men could not stand on the concrete to 
ram it; the mass quaked easily, and the 
mortar stuck to the tamping iron. In 
the medium block there was enough 


water to the surface. 


water so that the top of each layer was 
flushed by the tamping, but there was no 
quaking, the mass being always hard. 
The top surface had enough free water 
on it to spatter when the tamping was 
finished.” 

When the blocks were broken, it was 
found that the texture of both the me- 
dium and wet blocks were excellent, while 
that of the dry block was poor. 

Mr. Parkhurst arrived at these con- 
clusions : 

“tst. That a medium concrete, or one 
that has not enough surplus water to 
produce quaking, while having enough to 
permit easy and thorough ramming, is 
most desirable. The specification that the 
concrete shall not quake in the barrow, 
nor while handling, but that it may be 
wet enough to quake when heavily 
rammed, would seem about right for 
regulating the amount of water to be 
used. 

“and. It is probably safer to have an 
excess than to permit a deficiency of 
water. Above all, however, it is of the 
utmost importance that the concrete shall 
be consolidated thoroughly by ramming.” 


An electrical punkah puller is one of 
the latest articles gotten out by British 
manufacturers. It is designed to take 
the place of the drowsy “punkah wallah” 
of India and to drive the rows of fans 
or punkahs with which the East Indians 
keep the sultry air of their houses and 


offices in motion. 
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Ferry Bridge Across the Seine at Rouen, France. 


A Ferry Bridge to 


Relieve East River 


Traffic Congestion 


The problem of successfully relieving 
the congested traffic over the Brooklyn 
Bridge has long been a bugbear to the 
municipal authorities. Sooner or later, 
when the new East River Bridge is com- 
pleted, traffic will crowd it also, and the 
same problem will again have to be 
solved there. Suggestions of means to 
overcome this condition have been made 
from many sources, but it still remains 
an open problem. Besides the congested 
traffic question is the one of how to pro- 
vide means to accommodate the shore-to- 
shore traffic, i. e., transit from one bank 
of the river to the other without the ne- 
cessity for using the long approaches on 
either side leading to the bridge proper. 
The solving of this problem would mean 
to a considerable extent the solution of 
the main difficulty, as the amount of traf- 
fic which would be diverted by the short- 
er route would reduce greatly the trans- 
portation taken care of by the upper and 
longer course. 

It has been proposed that elevators be 
built at the bridge towers, and stations 
established at these points on the bridges 


to take care of the shore-to-shore traffic, 
but to this serious objection has been 
raised. At present the course of a per- 
son on the bank of the river and wish- 
ing to cross is to go back about half a 
mile to the bridge entrance, and then 
after having crossed the bridge to go 
back again about half a mile to the bank 
he wishes to reach. This procedure in- 
volves the loss of at least a quarter of an 
hour, to say nothing of the amount of 
energy expended, this being a particu- 
larly serious matter to truck drivers and 
users of automobiles. The installation of 
elevators, it was found, would mean a 
serious interruption to traffic, as the stop- 
ping of the cars, operating under a head- 
way of 55 seconds, at the towers to take 
on or let off passengers at the elevators 
would mean an almost complete tie-up 
of the car system within. a very short 
time. 

Elevators will probably be installed 
on the Blackwell’s Island Bridge in ac- 
cordance with a request made by the 
Charities Department to afford a way of 
reaching the island by means of the 
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bridge. In this case the idea is more 
feasible, as the amount of traffic passing 
over this bridge will not very likely at- 
tain the proportions of that across the 
lower bridges, and suitable grades for 
stations will not be difficult to provide. 
Louis A. Risse, former general topo- 
graphical engineer of the City of New 
York, has made a suggestion to provide 
for shore-to-shore traffic, which seems at 


once possible and practicable. Mr. Risse, . 


while at the Paris Exposition of 1900, 
in charge of the topographical map of 
Greater New York which he had laid 
out, became_acquainted with the “trans- 
border” or ferry bridge, the invention of 
Ferdinand Arnodin, one of the most em- 
inent bridge engineers of Europe. This 
device consists essentially of a ferry- 
car suspended above the surface of the 
water to any desired height by means of 
steel cables from trucks running on tracks 
placed on the underside of a bridge-like 
structure, crossing a river or other body 
of water. An overhead electrical con- 
ductor furnishes the current to the mo- 
tor which propels the truck, the operator 
managing it in a manner similar to that 
employed on trolley cars, by means of a 
controller. 

Mr. Risse suggests the running of one 
or two of these ferry-cars—preferably 
two—on the under side of the platforms 
of several of the East River bridges. The 
only changes in the bridge structures 
which would be necessary, he says, would 
be an additional stiffening of the trusses 
and of the lateral system to withstand the 
undulations caused by the motion of the 
car.) This. ‘could “bes sone = hewmeas: 
serts, without much additional expense, 
except in the case of the Brooklyn 
Bridge. Upon this bridge-a ferry- 
bridge system would mean a considerable 
outlay, because of the complete overhaul- 
ing of the present suspended structure 
necessary to enable it to carry any great- 
er loads than those now passing over it. 
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The center opening of the towers of the 
new East River Bridge, Mr. Risse says, 
would give sufficient access to the car; 
and the width of the bridge is sufficient 
to furnish accommodations for two cars. 

Mr. Risse further states that a car, 40 
feet wide and 80 feet long, would carry 
about 10,000 passengers an hour in 
either direction. 

In the busiest times of the day more 
than 35,000 persons an hour cross the 
bridge in one direction. A method which 
would take care of more than one-fourth 
of the traffic during the “rush hours” 
certainly seems worthy of investigation. 

The Arnodin system, it is asserted, 


could also be used between New York 


and Jersey City by throwing a carrying 
structure across the Hudson at Hoboken 
and by like means easy communication 
could be established between Staten Is- 
land and Jersey City, crossing the Kill 
von Kull, without interfering with any 
maritime interests. 

The requirements of the War Depart- 
ment of a clear height of 135 feet above 
high water under the center of a single 
span bridge are not difficult to meet in 
the construction of a supporting struc- 
ture to carry the suspended carrier, as the 
average height employed in France is 150 | 
feet. . 

In order to prove to the authorities of 
Rouen, France, the practicability of his 
device, M. Arnodin erected at his own 
expense a transborder crossing the Seine 
at Rouen. The span there measures 435 
feet, and the height of the structure is 
152 feet. The time occupied in moving 
the car from one bank of the river to the 
other is 50 seconds. At the end of the 
first year the transborder paid a profit to 
the inventor of about $30,000. The ap- 
proximate cost of the installation was 
about $160,000. Other cities of France, 
Bordeaux, Bizerte, Martrou and Nantes, 
as well as Bilbao, Spain, have since then 
made similar installations, and their suc- 


A FERRY BRIDGE TO RELIEVE EAST RIVER TRAFFIC CONGESTION 


Passengers Crossing the Seine at Rouen, France, by Means of a Ferry Bridge. 


cessful operation has created an unusual 
amount of interest among bridge engi- 
neers and the authorities of a number 
of towns in Europe with a view to their 
further introduction. 

At Newcastle, England, there is a 


transborder in process of construction at 
present, as well as one in the immediate 
vicinity of London. 

At Duluth, Minn., crossing the ship 
canal at that place, a ferry bridge—mod- 
elled after the one in operation at Rouen 
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—is being constructed by the Duluth 
Canal Bridge Company. According to 
the contract between the city and the 
bridge company, the latter will turn the 
bridge over to the city after its practica- 
bility has been successfully demonstrated 
during a period of three months. 


THE ELECTRICAL AGE 


The comparatively small investment 
which the installation of a ferrybridge 
system would call for, as well as the low 
operating expenses connected with it— 
these about equalling those required for 
the running of a ferryboat—ought to call 
for but a very low rate of fare. 


Steel Roadways 


The most important development of 
the day in connection with the automo- 
bile industry is the project to build steel 
roads for streets and highways, which 
has just been entered into by the Auto- 
mobile Club of America in conjunction 


with Jacob A. Cantor, President of Man- 
hattan Borough, New York City, and 


General Roy Stone, the noted road build- 
er, who was for years connected with 
the Agricultural Bureau at Washington. 

Able writers have pointed out before 
now that the real line of progress for the 
automobile was to be in the production 
of good roads, rather than in the making 
of self-propelling machines which could 
travel over bad roads. 

The attempt to build self-propelled 
vehicles which could travel over any kind 
of a road, or climb. mountains nas 
brought to the front many skillful me- 
chanics and some exquisite mechanical de- 
vices, and in this way has been of value 
to the automobile art, but in itself it was 
predestined to failure. It presupposes 
that a mechanical device can be produced 
which will have the flexibility of an ani- 
mal. This is impossible. A horse can 


upon occasion develop and exert six or 
eight horse power, and can keep this up 


for a considerable length of time. Hence 
a horse can pull a wagon through a long 
stretch of sand or mud or up a steep hill 


with apparent ease. To accomplish a 


for Motor-Cars 


like result with a given load by me- 
chanical means would take six or eight 
horse power. But to get this amount of 
power, the machine would have to be 
made of six or eight horse power capa- ° 
city. This would mean added weight, 
and this again added power, and so on. 
The more. powerful the machine, the 
heavier it would have to be and the more 
need there would be for a good road for 
it to run over. The best of ourestieets 
and roads are built to meet the custom- 
ary demand of their traffic. When sub- 
iected to weights or speeds greater than 
these they fail. 

A railroad locomotive, with its hun- 
dreds of horse power, would mire in one 
of our best streets and be as helpless as 
is a powerful automobile on a bad coun- 
try road. What is the moral of this? 


Should we continue to build motor- 
cars to be forced over bad roads or build 


good roads where with a modification of 
power, simple and inexpensive machines 


could do service? 
The attempt heretofore has -beenwau 


in the direction of building cars of high 
power with ingenious devices and drive 
them over obstacles. Now comes the 
attempt to give them sensible roads. 

General Roy Stone addressed the Au- 
tomobile Club of America on this subject 
in March. He urged the building of 
steel highways. At the April meeting 


STEEL ROADWAYS FOR Moror Cars 


a committee on steel roads was appoint- 
ed, of which Jefferson Seligman is chair- 
man. 

A. R. Shattuck, president of the club, 
Mr. Seligman and General Stone visited 
Borough President Cantor in the inter- 
Esto ise experiment. Mr. Cantor en- 
tered into the project with enthusiasm. 
He declared that he had the power to 
give consent to the building of steel roads 
in Manhattan and promised consent to 
the experiments on such streets as might 
be selected by Chief Engineer Olney and 
General Stone. : 

Charles M. Schwab, president of the 
United States Steel Corporation, has 
promised to supply at his own expense 
the rails for a mile of the new highway, 
and within a month it is expected work 
will be begun in laying it. 

Three separate pieces of steel road will 
be laid for the experiment. One of these 
will be in a heavy trucking street down 
town—possibly Murray street. Another 
section will be laid on one of the avenues 


uptown—possibly Seventh avenue above 


Central Park—and the third upon an 
earth road, presumably near Kings- 
bridge. 

There can be no question raised as to 
the success of the steel roadways for au- 
tomobile travel. If the design adopted 
proves equal to the demands of other 
traffic, and durable, there is little doubt 
that within a few years we shall see steel- 
tracked highways over many of our city 
streets and ranged out for miles and 
miles into the suburbs. The design upon 
which these roads are to be built is that 
of General Stone, as he has modified it 
from others. 

The steel highway itself will consist of 
two rails, each twelve inches broad on 
the upper face, and set at the ordinary 
wagon track distance apart. The rails 
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themselves are to be flat on top, except 
that at either edge they will have a ridge 
about a quarter of an inch in height to 
act as a slight wheel-guide. This upper 
part of the rail will be about a quarter 
of an inch in thickness. The section of 
the rail is like that of an ordinary chan- 
nel bar, the turned down portions at. 
either side being about two and one-half 
inches in depth. The bed upon which 
the rails are to be supported is to consist 
of coarse broken stone laid in a trench 
about fifteen inches deep and of about 
the same width. At the outer edge of 
the bottom of each trench will be a drain 
tile to insure good drainage. On top of 
the broken stone a layer of gravel or fine 
broken stone will be laid, and upon this 
the rail will bed itself, with its turned 
down edges holding the fine stuff in 
place. 

The rails will be made continuous by 
joints consisting of flat plates riveted to 
each rail under the wide tread, and heavy 
fish plates bolted to the turned down 
portions of the rail on each side. ‘To 
prevent spreading, there will be inserted 
in the roadbed at intervals, steel ties bent 
so as to clasp the rails and hold them 
in place. 

These roads are not meant for use in 
cities alone. As a matter of fact, Gener- 
al Stone believes that they will prove 
themselves as valuable for country use as 
for the more thickly settled districts, and 
the cost would be no more than for a 
stone road where the stone has to be 
brought by rail from other sections. 
Stone roads in New Jersey cost about 
$5,000 a mile. General Stone says the 
steel for the new style of highway can be 
supplied for $4,000 a mile of road, and 
that the laying of it would bring the cost 
up to about the same as the total cost 
of the stone roads. 


i ee 


Abram Stevens Hewitt, educator, 
statesman and ironmaster, whose _ pro- 
phetic paper regarding the iron industry 
of the world, first made public nearly 
half a century ago, is now republished 
by THE ELectricaut AGE, celebrated the 


eightieth anniversary of his birthday at 
his summer home in Bar Harbor, Me., 
on July 31. 

The greater part of Mr. Hewitt’s long 
life has been devoted unselfishly to pub- 
lic and philanthropic purposes, and few 
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ABRAM S. HEWITT 


men are able to count in their careers so 
many stccesses. 

As the acknowledged father of the 
rapid transit railroad system for New 
York City, whose first links are now 
just nearing completion, Mr. Hewitt is 
entitled to the deep gratitude of his fel- 
low citizens, but this is only one of the 
many excellent results of his efforts. 

Those who know Mr. Hewitt do not 
hesitate to declare that in his own esti- 
mation the most successful feature of his 
career has been the organization and 
management of the Cooper Institute. 
This undertaking was difficult, but the 
results have been more than satisfactory. 
This admirable institution has given a 
career to many thousands of young men, 
for whom otherwise the struggle of life 
might have been too hard and discourag- 
ing. 

As chairman of the Democratic Nation- 
al Committee in 1876, when the whole 
country was stirred to its depths over a 
disputed election for President, Mr. Hew- 
itt’s course is believed. to have been a 
most important factor in saving the coun- 
try from a second civil war, and in the 
struggle for honest money Mr. Hewitt 
stood in the foremost rank for twenty 
years, in Congress and out of it, as an 
advocate of a single standard of value. 

The grasp of pertinent facts which 
made it possible for Mr. Hewitt to fore- 
see the traffic needs of a great city and 
to predict the wonderful growth of the 
iron industry of the world, extended also 
to the vexed question of the tariff. 

Of higher importance to the world to- 
day than all else, perhaps, are the views 
uniformly expressed by Mr. Hewitt in 
regard to the necessity for the association 
in great enterprises of capital on the one 
part and of labor in the form of unions 
on the other. Mr. Hewitt himself be 
lieves that his discussion of this import- 
ant matter is already bearing fruit and 
that events will show that he has been 
Tight in diagnosing the trend of modern 


Py, 
progress. This, he declares, will result 
in the diffusion of ownership, accom- 
panied by concentration of management. 

Mr. Hewitt was born in Haverstraw, 
NB Ys oni iilys1, 18227 cu isischooing 
was begun in the New York public 
schools and continued at Columbia for 
which he had won a scholarship at a 
special examination. 

Supporting himself meantime by teach- 
ing, Mr. Hewitt was graduated in 1842 
at the head of his class. He remained at 
Columbia as an assistant teacher, be- 
coming acting professor of mathematics 
in 1843. In 1844 he visited Europe in 
company with Edward Cooper, who had 
been a classmate. In 1845 he was ad- 
mitted to the bar and began to practice 
law, but gave it up because of impaired 
sight. It was soon after this that Mr. 
Hewitt became a partner of Peter Cooper 
in the iron business. In 1855 he was mar- 
ried to Peter Cooper’s daughter. 

In 1856 Mr. Hewitt erected the first 
experimental Bessemer converter in the 
Umited States in the works of Cooper & 
Hewitt. He was the first to build an open 
hearth converter in this country and 
through his exertions the basic process 
was introduced in the United States. 

In April, 1859, Peter Cooper finished 
the building of the Cooper Institute and 
turned it over in fee to six trustees, of 
whom Mr. Hewitt was the head. Few 
men were so well qualified as Mr. Hewitt 
for planning the course of such an in- 
stitution. 

His own struggle for an education was 
first in his mind and the wide range of 
his activities in building up one of the 
great iron industries of the world gave 
him a clear insight of what was likely to 
be needed by those who were to be aided. 

Mr. Hewitt’s interest in public affairs 
led him, naturally, into politics. He was 
elected to Congress as a Democrat in 1874 
and served there continually with the ex- 
ception of one term until 1886. In 1886 
he was elected: Mayor of New York, in 
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a contest in which Henry George and 
Theodore Roosevelt were his opponents. 
Mr. Hewitt was originally a member of 
Tammany Hall, but a man of his indepen- 
dence of thought and fearlessness of ex- 
pression could not long remain a member 
of a faction. He left Tammany to join 
Irving Hall and in 1876 -helped’ to 
organize the County Democracy. As 
Mayor, Mr. Hewitt instituted many re- 
forms and new movements. 

The value of his work in that office is 
only just beginning to be fully appreciat- 
ed. Mr. Hewitt was elected President 
of the American Institute of Mining En- 
gineers in 1870. 

He was again elected to the presidency 
of this body in 1890. In this year the 
Bessemer gold medal was presented to 
him by the Iron and Steel Institute. 
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Columbia conferred upon him the de- 
eree Oly Do insiee 

Mr. Hewitt’s papers upon iron and 
steel have attracted much attention. His 
report upon “Iron and Steel” made at the 
World’s Fair in Paris in 1867 was re- 
printed at home and abroad. 

As an employer of labor, Mr.. Hewitt 
has been eminently successful. His. 
course has been such as to avoid all causes. 
for serious disputes, while he has never 
sacrificed the rights which he believed 
belonged to the employer. In times of 
commercial depression he has kept his 
works. going, believing | othat iis 
was the surest way to help restore pros- 
perity and being at the same time un- 
willing to add to the distress of the com- 
munity by throwing a large body of men 
into idleness. 


A Magnetic Gusher 


While bailing an oil well recently in 
the Texan fields a curious phenomenon 
was noticed by the owner. It seemed 
that in the course of pulling up the 
bailer out of the well, which was 1740 
feet deep, one of the machinists chanced 
to touch the pipe with a cold chisel. He 
noticed that instead of falling to the 
ground it was forcibly attracted to the 
pipe and remained sticking to it. He 


accordingly called the attention of the 
owner to the matter. No explanation 
can be given except that the pipe, which 
was driven through a layer or stratum 
of iron pyrites, probably has a strong 
magnetic current induced in it by these 
same pyrites. It is well known that tools 
in the mines of the Mesaba range fre- 
quently become so magnetized as to at- 
tract very considerable weights of metal. 


Motorless Electric Street Railways 


Following closely upon the heels of 
the horseless carriage and the wireless 
telegraph comes the motorless electric 
street railway, the invention of a Chica- 
go genius. This unique invention pro- 
vides for the operation of street cars 
without the aid of electric motors as they 
are now made. Small electric magnets 
are embedded between the rails of the 
tracks and what corresponds to the ar- 


mature is placed lengthwise on the bot- 


tom of the car. The current is supplied 
to the electric magnets buried in the 


earth which, by their attraction to the 
magnet in the car, combine to help the 
car along. The current is, of course, 
interrupted in the ground magnets by 
an automatic switch on_the car. The 
inventor claims a great seving of elec- 
tricity, stating that 75 amperes with the 
ustial pressure will suffice for 40 cars, 
while the present trolley cars require 
75 amperes for each one. Recently, a 
1o foot model car, accomodating six 
people, was successfully manipulated on 
a track 150 feet long. 


Tron, the Touchstone of Civilization 


By THE Hon. ABRAm S, Hewirr 


(Continued from August.) 


[A second installment is presented below of the remarkable paper read by 


Mr. Hewitt before the American Geographical and Statistical Society on 
February 21, 1856. The clear insight into the workings of the forces of civil- 
ization, as set forth in this paper, which led Mr. Hewitt to predict with 
accuracy the present wonderful growth of the iron industry of America and of 
the world furnishes as sound ground for predictions today as it did nearly half 
a century ago. Mr. Hewitt’s paper will be completed in the October number 
of THE ELecrrical, AGE. The complete paper in pamphlet form has been re- 
printed by THE ELEcrrRicaL AGE witha portrait and life sketch of Mr. Hewitt, 
and will be sent to any address in the United States or Canada, post paid, 


upon receipt of ten cents.—ED. | 


By the close of the war, England had 
entered upon the full tide of success in 
the manufacture of iron by the use of 
mineral coal. Capital, skill, and labor 
abounded, while here all was distress; 
the currency deranged by the unmanage- 
able flood of continental money, and ex- 
changes made by the rude process of bar- 
ter. The advance of the nation from a 
condition of bankruptcy, with its re- 
sources all undeveloped, was painfully 
slow ;—while in England, each year 
added to its resources, its skill, and its 
ability to withstand and crush competi- 
tion. But the United States could be no 
competitor, using charcoal against min- 
eral coal. It was not even known at the 
beginning of this century that we had 
any coal that could be rendered available 
for this purpose; and when our great re- 
sources in this respect began to be un- 
derstood, there were no avenues to mar- 
ket from the coal fields. These avenues 
have since been constructed; but at what 
an enormous outlay of energy, capital, 
skill, and dogged resistance to obstacles 
of every kind, those who are familiar 
with the history of the Schuylkill Canal, 
the Reading Railroad, the Lehigh Canal, 
the Delaware and ‘Raritan, the Chesa- 
peake and Ohio, the Delaware and Hud- 
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son, the great state works of Pennsyl- 
vania and New York, will alone be able 
to comprehend. The outlay for this pur- 
pose, which had to be made before the 
iron business could be said to have a 
chance of existence in this country, prob- 
ably exceeded one hundred millions of 
dollars; and it was not until 1840 that 


the first furnace was successfully started 


and worked with anthracite coal, which 
in England was regarded as entirely in- 
applicable until 1837, when Mr. Crane 
first demonstrated that it could be used. 
The application of this fuel, which has 
given life to the American iron industry, 
and enabled it to bear up against the em- 
barrassments which at times have threat- 
ened its existence, originated, as most 
great discoveries do, in a difficulty which 
was supposed to be insurmountable. The 
works of Mr. Crane were located at the 
lower edge of the Welsh bituminous coal 


‘fields, and at the verge of the anthracite 


deposits. Having exhausted his available 
deposits of bituminous coal, he had to 
choose between abandoning his operations 
and the use of anthracite. For a long 
time his efforts to use this fuel were abor- 
tive; when, sitting in his room late one 
night, it occurred to him that when a 
stream of cold air was blown upon a lump 
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of red hot anthracite, a black spot ap- 
peared, and the combustion was extin- 
guished. The same coal placed in a grate, 
with a blower on it, causing a draught of 
cold air, would burn with intense heat. 
It suddenly flashed upon him that this 
phenomenon was due to the heating of the 
air as it pressed through the ignited mass 
of coal. In his joy at this discovery, he 
summoned from his bed “his assistant, 
David Thomas, Esq., the present manager 
of extensive anthracite furnaces in this 
country, and announcing his solution of 
the problem, proceeded at once to test 
it, by placing a coil of iron pipe in a mass 
of flaming bituminous coal, and forcing 
through the pipe, with a common bellows, 
a current of cold air, was delighted to 
find that as it issued highly heated from 
the other end of the pipe, it no longer 
destroyed the combustion of the anthra- 
cite, but on the contrary promoted it in 
a marvellous degree. From this day the 
economical use of anthracite for making 
iron was achieved; and yet, four years be- 
fore, a resident of New York, remem- 
bered by many of you, Frederic W. Geis- 
senheimer, had patented this identical 
process; but no use had been made of it, 
because the disastrous results of all at- 
tempts to establish the manufacture of 
iron on our soil on a large scale had dis- 
couraged the most sanguine. But after 
Crane’s success, new efforts were made; 
and it is to be recorded to the honor of 
Nicholas Biddle, that he was among the 
first to contribute his money and his in- 
fluence to the successful prosecution of 
this business. To another of our New 
York citizens, Edwin Post, Esq., who 
brought great intelligence, capital, and 
indomitable perseverance to the task, is 
due the honor of having first smelted suc- 
cessfully our rich magnetic ores with an- 
thracite coal, at Stanhope, N. J., as he 
has since succeeded in reducing the 
franklinite, heretofore believed to be en- 
tirely refractory. 


THE ELECTRICAL AGE 


From the time of the application of an- 
thracite coal, the historian will date the 
birth of the American iron business. Its 
great density and purity fit it peculiarly 
to our rich ores; so that while in Eng- 
land, with three years the start of us, the 
product of anthracite iron had reached 
only 140,000 tons in 1855, in this country 
it amounted to at least 360,000 tons; 
showing that, where an approach to an 
equality of the elementary conditions can 
be realized, there are lacking in this coun- 
try neither energy nor skill to take ad- 
vantage of the opportunity to achieve a 
successful result. 

But the artificial impediments which 
stood in our way at the outset,—I mean 
the dearness of capital and labor invari- 
ably incident to a new country,—did not 
cease to exist with the opening of the 
necessary channels of communication, and 
the discovery of a new fuel for smelting. 
They did indeed enable us to place to- 
gether the raw materials required to 
make a ton of iron at as low a cost, not- 
withstanding the higher price of labor, 
as they could be procured in Great Brit- 
ain. But they could do nothing towards 
reducing the cost of smelting them after- 
wards; for this being done solely by the 
application of dearer capital and dearer 
labor, necessarily made the product more 
expensive. Many enterprising men, over-. 
looking this consideration, and doubtless 
led astray by too clear a perception of our 
superior natural advantages, and relying 
upon the continuance of the duties im- 
posed by Congress upon foreign iron, un- 
til the domestic production could compete 
successfully with it, by reason of the re- 
moval of the only obstacles to its success, 
dearer labor and capital—many such men, 
I say, staked their fortunes, and devoted 
their great energies to the establishment 
of the business here upon a scale not un- 
worthy of their British prototypes. An 
examination of the diagram of American 
production will show succintly what these 
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men or their successors, deriving title in 
most cases through the sheriff, have ac- 
complished. 

In 1810 the production of iron, entirely 
charcoal, was 54,000 tons. 

In 1820, in consequence of the commer- 
cial ruin which swept over the country 
just before, the business was in a state of 
comparative ruin, and not over 20,000 
tons were produced. 

In 1828 the product was 130,000 tons. 


In 1829 _ TA2G00) © 
In 1830 165,000 “ 
In 1831 i TO1,000 se 
In 1832 - 200,000 “ 
In 1840 4 315,000 “ 


In 1842 it fell to less than 230,000 tons, 
the result of the remission of duties under 
the compromise tariff. 

In 1846 Secretary Walker estimated it 
to be 765,000 tons, the result of the com- 
bined action of the high tariff of 1842, 
and the high prices in England, caused by 
the new demand for railways. 


In 1847 and 1848 it reached 800,000 
tons. 

In 1849 it fell to 650,000 tons. 

In 1850, by the census returns, it was 
reduced to 564,755 tons; and it continued 
to fall off until the first of January, 1853, 
when the whole product did not exceed 
500,000 tons, still leaving it, even at the 
lowest point, second only to Great Britain. 
The make then began to increase, so that 
in 1855 it had reached at least one million 
of tons. 

These strange mutations of produc- 
tions are susceptible of a clear explana- 
tion. I have stated that iron costs more 
to make in the United States than in 
Great Britain, only because capital and 
labor are dearer here than there. Bear- 
ing this in mind, it is evident that the 
difference of cost may be obliterated 
whenever the demand for iron is so great 
that the price rises sufficiently in Eng- 
land; or when the price is low, by the im- 
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position of a heavy duty on the importa- 
tion of English iron. 

From 1842 to 1846, the latter cause 
will explain the increase of the domestic 
make; but it does not explain why, under 
the tariff of 1846, the make should in- 
crease for two years to 800,000 tons, then 
recede to 500,000 tons, then advance again 
to 1,000,000 tons, presenting a make 
equal to that of Great Britain only 19 
years ago. 

The fluctuations in the price of iron will 
alone explain this phenomenon; and as 
this is the only serious difficulty in the 
way of the permanent success of the 
American production from this day hence- 
forth, I have prepared a diagram, which 
will give you some idea of the nature and 
extent of the fluctuations in the price of 
iron, a staple article, and more uniform in 
the actual cost of production than any 
article of manufacture, This diagram 
presents the price of common English 
bar iron in Liverpool, every three months, 
since the year 1806, when, as you will 
remember, owing to the general introduc- 
tion of the improvements of Dudley, 
Cort, Watt, and Smeaton, the make be- 
gan rapidly to increase, and the price to 
fall. | 

It is an established social principle, 
that the make of an article will increase 
even on a falling market, so long as 
it pays a profit. 

An examination of the diagram, and of 
the diagram of production in Great Brit- 
ain, will show clearly how great the profits 
must have been, or the economies intro- 
duced, to permit iron to fall in price, as 
it did, $45 per ton, in the 16 years, from 
1806 to 1822. This great reduction in 
price will show why the American iron 
trade was utterly crushed in 1820, with no 
adequate duties to shut out the foreign 
product. But the low price in England, 
and the falling off in production in this 
country, soon created an additional de- 
mand, which raised the price in England, 
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and revived the manufacture in America. 
By the natural law that production will 
outstrip demand, when the profits are 
large, the price soon began to fall again 
in England, and ruin was only averted 
from the American product by the black 
tariff of 1828. 

The great speculations and railway 
projects of 1836 again carried prices up; 
which, falling again under the influence 
of increased make, brought ruin again to 
our domestic production, no longer hav- 
ing any defence under the compromise 
tariff of Mr. Clay. 

The tariff of 1842, imposing substan- 
tially a prohibitory duty, simultaneously 
with a largely increased demand in Great 
Britain caused by low prices stimulating 
consumption, and followed by the rail- 
way mania of 1844, again raised prices to 
a high point, and re-established our do- 
mestic manufacture. The commercial dis- 
asters which followed the railway specu- 
lation in England, and the famine of 1848, 
again reduced prices in England, and the 
American production was cut down one- 
half, because, under the ad valorem tariff 
of 1846, low prices are accompanied by 
low duties. But this time it is to be ob- 
served that the make did not get below 
500,000 tons, showing that anthracite pig 
iron could hold its own, even with the 
low duties. If no duties had been im- 
posed, I must declare my solemn convic- 
tion that every furnace in America must 
have been closed, because, for three years, 
every hour of which I remember, it was a 
struggle for life, and not for profit. 

In 1852 the railway system in Europe 
and this country was again prosecuted 
with vigor. Prices of iron advanced in 
England; the manufacture here became 
prosperous, and it is a remarkable proof 
of the elastic nature of our people and 
our resources that the make of iron has 
doubled in four years, whereas in Eng- 
land it has never doubled in less than ten 
years. If you will examine carefully so 
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much of the diagram as covers the last 
30 years, during which time the cost of 
making iron has not varied much, you 
will observe that the extreme points of 
depression in price, which have always 
ruined our American ironmasters, do not 
continue more than one or two years. 
At such periods the selling price is below 
the cost of manufacture even in England. 
But herein lies the advantage of capital. 
The English ironmaster is either rich 
enough to hold his product for better 
prices, or can borrow money at low rates 
on it; while here the maker must sell at 
a loss, or stop his works—either of which 
is ruin. If the American maker could 
hold his product, he knows that remuner- 
ative prices cannot be long deferred. 

The increase of capital in this country, 
and especially in the hands of the iron- 
masters, will overcome one of the arti- 
ficial advantages which the English have 
heretofore possessed over us. At present 
capital is unusually dear in England, and. 
the course of trade, and the better knowl- 
edge abroad of our resources, are doing 
much to equalize the value of capital, and 
to remove one of the most serious difficul- 
ties in the way of the progressive growth 
of our domestic manufactures. 

But at the periods of low prices, the 
English maker does not require so much 
capital, because his labor is cheaper, and 
his iron therefore costs less. 

Is there any reason to expect that this 
remaining artificial difficulty in our prog- 
ress will be removed in like manner as 
that of capital is disappearing? The 
question of the cost of labor is a complex 
one, depending upon many elements, 
which the limits of this paper forbid me 
to investigate. It is apparent that the 
nature of the currency and the density 
of the population will have great weight 
in fixing the nominal or current rate of 
wages. Heretofore, and at the present 
time, the influence of both these elements 
have been and are against us. With a 
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currency made up chiefly of paper, we 
have been competing with nations whose 
circulating medium has been composed 
chiefly of the precious metals. It seems 
to me that the recent extraordinary ad- 
dition of gold to our domestic resources 
is doing much to relieve this difficulty; 
and if the addition be steadily continued, 
and especially if there is a corresponding 
effort made to restrict the circulation of 
paper money, or if such restriction be the 
result of natural laws, avery great diffi- 
culty will be removed from our industrial 
progress, so far as the question of foreign 
competition is concerned. 

In regard to the other element, the den- 
sity of population, it is apparent that ev- 
ery day is making its influence less and 
less disadvantageous to us. The annual 
rate of increase in the population, taking 
the average of the censuses since 1790, is 
817/59 per cent. per annum in this coun- 
try, while in Great Britain it is only 
1*°/,o0 per cent., or only one-sixth of our 
ratio of increase. Again, in regard to 
density of population: In the Middle 
States, which must necessarily be the 
chief seat of the iron business, the popu- 
Prone. 1700. did not exceed -five 
to the square mile, whereas, in 1850 
it had reached 577°/,,,. to the square mile. 
The present density of population in 
Great Britain and Ireland is 225'°/,,5, a 
great difference, it is true, but one which 
the more rapid increase of our popula- 
tion is steadily reducing. 

It is certain, however, that within the 
last ten years the disparity in the wages 
of labor in the two countries has been 
greatly reduced, not by any fall in the 
price here, but in the increase of the 
price in England. And it would seem 
reasonable to anticipate that, with the 
present rapid and cheap intercourse be- 
tween the two continents, an equalization 
in the rewards of human industry would 
inevitably take place, and every step 
towards such an equality is in favor of 
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our production of iron on terms of equal- 
ity in every respect. 

It is apparent, then, that the only reason 
why iron now costs more to make in 
this country, is the greater value of capi- 
tal and labor, and that there are natural 
laws at work, slowly but surely sapping 
at the roots of these obstacles. But it may 
be alleged that it will require too long a 
time to equalize these conditions, and that 
it is better to abandon the business now, 
and wait till these desirable changes have 
actually been realized. To say nothing 
of the ruin which this course would entail 
upon those who are now engaged in the 
business, and who have nursed it to a con- 
dition where it no longer requires the 
aid of any duties beyond what the revenue 
of the General Government demands; to 
say nothing of the loss of skill and ma- 
chinery, which twenty years of sacrifice 
would not replace; I think that another 
natural law is at work, which will soon 
place us beyond the aid of tariffs or the 
fear of compettion; a law which, over- 


‘coming the extra cost of labor and capi- 


tal, insures to us that iron will be produc- 
ed here at an earlydayas cheaplyas it can 
possibly be got from Great Britain, even 
if entire free trade be allowed. If such 
be the fact, to discriminate at this time 
against the iron trade, to deny to it the 
revenue duties which are imposed upon 
other articles of import, would be the 
height of folly; for the business would be 
ruined, and the country would save no 
money and vindicate no principle by such 
legislation. 

Let us see what this law is. I have 
been at great pains to trace the increase 
of the consumption of iron by the world, 
and to form an accurate idea of its future 
demands. I have called your attention 
to the fact that, even now, the resources 
of Great Britain have been so taxed to 
meet the existing demand, as to increase 
the cost of iron, (I do not mean the 


366 


price,) because the miners are driven to 
less favorable localities to procure ade- 
quate supplies of raw material. If the 
production of 3% millions of tons per 
annum has made each ton cost more than 
it did when the production was only two 
millions, the addition of another million 
must have a corresponding effect. But 
the world will want and must have the 
other million, and two of them, and three 
of them, and, unless other countries aid 
in the supply, the price will rise far above 
our present cost of production. It seems 
to be the inevitable conclusion of the facts 
I have stated, that this day is not far dis- 
tant. Even now we can make iron at the 
average price of English iron, and if we 
made none, that average price would be 
higher; so that there is no reason to be- 
lieve that iron would be sold for less than 
it now is if it all came from England. 
But let it be noted that the American iron- 
master now asks for no special legisla- 
tion in his behalf; but he objects to any 
legislation, and very properly, which ex- 
cepts him from whatever incidental ad- 
vantage there may be in the fair imposi- 
tion of duties for revenue. Heretofore, 
in times of great depression, long con- 
tinued, he has felt the want of financial 
or legislative corks to float him over these 
“sloughs of despond;” and it is at such 
times, and such only, that you have heard 
him, a drowning man, conscious that 
he has many years of life in him, if he 
could only touch a buoy for a short pe- 
riod, calling on Congress for temporary 
relief, or entreating that the slight prop 
between him and ruin might not be 
knocked away. Now, however, he feels 
that the steadily increasing demand of 
the world for iron, and the fact that Eng- 
land cannot supply the whole of it with- 
out a decided increase in cost, insures to 
him that soon, aside from the question 
of capital and labor, these periods of ex- 
treme depression will either cease to oc- 
eur, or, if recurring at all, will continue 
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for such short intervals that he can sus- 
tain himself till the improvement takes 
place. But there is reason to believe that 
we are on the eve of another discovery, 
which will reduce the cost of making 
wrought iron in this country by inter- 
mitting the process of reducing the ore 
into pig iron, and then converting 
it into wrought iron. If we can 
succeed in making wrought iron di- 
rect from our rich ores, the whole 
cost, of ..coal~. and 7 =lapOnaauaetie 
blast furnace will be saved. Professor 
Wilson refers to this matter in his official 
report to the British Government on our 
iron-making resources, and again, in his 
able paper, read subsequently before the 
Society of Arts, expresses his decided 
opinion in favor of its practicability. My 
space forbids enlarging on this topic; 
but it offers another reason why the iron 
trade should not be singled out at this 
juncture as the victim of special legisla- 
tion to its disadvantage. ; 

I have been thus careful to show that 
at this day the possession of adequate 
skill, of extensive and properly construct- 
ed works, of a large body of intelligent 
workmen, of great natural resources in 
the way of raw materials and channels of 
communication, and of equally great ones 
in the canals and railways which the gen- 
ius of our age and people have construct- 
ed, makes legislation for the purposes 
of protection no longer necessary, be- 
cause I regard the days of protection, for 
the sake of protection, as passed away. [| 
have been equally careful to show that the 
artificial elements of dearer labor and 
capital do not make us independent of a 
fair share of those duties which are neces- 
sarily imposed for the raising of national 
revenue, but that there are causes at 
work which promise’soon to make us in- 
dependent even of this aid, to which we 
have a fair claim in the balance of nation- 
al: interests; because, under this state of 


facts, intelligent and influential men, 
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identified with our great railway interests, 
have combined together in the short- 
sighted policy of demanding a remission 
of the duties on railroad iron at a time 
when it has been demonstrated, and is 
admitted by all experienced engineers, 
that our American rails are more durable 
than the foreign rails, and consequently 
worth more by the whole amount of duty 
paid. They have made this movement 
at the very time when the facts and prob- 
abilities all favor the conviction that 
the steady approach to the equali- 
zation of the elementary conditions 
of cost in the two countries will soon 
place us on a par with our only com- 
petitors. I am anxious to have the exact 
nature of this proposition clearly under- 
stood, and to contradistinguish it from 
the old contest between the principles of 
free trade and protection. In 1846, the 
advocates of protection insisted that iron 
should be made an exception to the gen- 
eral principle that duties should be levied 
only for revenue, and that a special duty 
should be imposed upon foreign iron, in 
order to protect our domestic manufac- 
ture. The advocates of free trade denied 
that this could be done either upon sound 
principles or under the Constitution, and 
that the most that could be done was to 
place iron in the schedule which included 
other staple articles of consumption. An 
effort was then made to make railroad 
iron free; but it-was firmly resisted by 
Mr. Walker, and the other consistent ad- 
vocates of free trade, as being just as 
much subversive of the revenue principle, 
as to impose protective duties in favor of 
iron. The iron-masters conformed to the 
principle; and after a long struggle, in 
which many fortunes have been lost, have 
succeeded in placing the business on a 
firm footing. The effort now is to single 
out the iron business, and make it an 
exception to the general principle, and 
discriminate against it, so far at least as 


(To be concluded in 
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a leading branch of the industry is con- 
cerned. That this movement did not suc- 
ceed last year was chiefly due to the firm- 
ness and intelligence of the present Sec- 
retary of the Treasury, who refused to 
lend his sanction to any measure of dis- 
crimination against the iron business ; and 
to his adherence to sound principles is 
due the fact that the manufacture of rail- 
road iron has grown, and continues to 
grow, in this country. As I am informed 
that the proposition to exempt railroad 
iron from duties will be again renewed 
this year, I desire not to repeat the con- 
clusive arguments of Mr. Walker and 
others on this point, but merely to state 
the fact, that we can make railroad iron 
in this country with as much economy as 
any other kind of iron; that the quality 
is superior to that imported, and that the 
cost does not now exceed the average 
price at which foreign rails have 
been delivered in our ports. The 
only effect of a repeal of the du- 
ties, beyond a temporary advantage 
few local enterprises, would be 
the destruction of a business which has 
been established in our soil, under great 
sacrifices. but in strict conformity to the 
well-settled principles upon which our 
revenue is raised. Ten years ago no rails 
were made in the United States. In 1855, 
we made 135,300 tons, and imported only 
127,510 tons. 3 


Tons of Rails. 


In 1851, we imported 188,625'°/,, 


In 1852, ‘ 245,6257°/ 2 
In 1853, i“ 298,995 */20 
In 1854, S 282,663"?/20 


[Vide Treasury Reports. ] 


We can point with pride to the fact 
that we have passed the half-way point; 
and if the business is not struck down by 
legislation expressly levelled at its de- 
struction, in less than two years we shall 
be able to supply the entire wants of the 
country. 
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Floating Post Office and Wireless 
Telegraph Station 


A novel plan for utilizing wireless 
telegraphy has been devised in Liverpool, 
and, according to the English shipping 
papers, it will soon be in practical opera- 


tion. ‘The scheme is to establish a Post 


Office and signal station, not in midocean, 


but 110 miles west of the Lizard, a place 
where, for British commerce at least, 
information from the shore is more valu- 
able than it would be further out at sea. 
The purpose is to moor there a ship 
equipped with a powerful searchlight 
and the Marconi apparatus. The water 
at that point is seventy fathoms deep, 
and to overcome the tendency of a moor- 
ing chain as long as that to pull down 
the bows of the ship in heavy weather, 
the chain is to enter through a hawse 
pipe in the bottom of the hull at the keel 
of the foremast, so that the weight may 
be distributed evenly along the whole 
keel. With her light illuminating the 
clouds this vessel will be easily ‘‘ picked 
up,’’ even at night, from a distance of 
sixty miles, and situated right in the 
fairway of the Channel, it is expected 
that great advantage will be derived 
from the distribution of orders sent from 
shore by owners for vessels passing in 
or out. For instance, a ship from the 
sonth or west, on reaching this station, 
could be directed to proceed up either 
the English, Bristol, or St. George’s 
Channel, without delay, thus avoiding 
pilotage and port dues, to say nothing of 
waste of time, and, in Winter, danger in 
making the land and entering and leav- 
ing port. As a reporting station to be 
approached in any state of the weather, 
for the purpose of transmitting important 
information, the value of the floating 
Post Office will be large, while as a 
saving station, lying as she will at the 
junction of the three grcat streams of 
British and Continental traffic, she should 
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have many opportunities of rendering 
assistance, especially as her boat, de- 
signed primarily to pick up bottles or 
bags of letters dropped by passing vessels, 
will be so constructed as to withstand 
the roughest seas.—/V. Y. 7izmes. 


A Telephone for Divers 


A recent improvement introduced in 
the equipment of the ships of the United 
States Navy is the attachment of a tele- 
phone to every suit of diver’s armor 
furnished to the navy. At least one 
such suit is carried by €veryeshipein 
commission and one or more suits are 
supplied to all the navy yards and sta- 
tions. Hach helmet is supplied with a 
cap of stout canvas with a leather 
chain-strap, on one side of which is fast- 
ened a telephone receiver, so that it is 
held securely against the ear and cannot 
possibly change its position. Inside the 
helmet, placed so that the diver can 
speak directly into it by slightly turning 
his head, is the transmitter. The half- 
inch connecting wire cable, which is 
heavily insulated, enters the helmet near 
the top through a water-tight valve, 
which permits it to be immediately dis- 
connected if it 1s at any time desirable 
to dispense with the use of the telephone. 

The diver’s assistant is equipped with 
a similar cap and receiver and around 
his chest is strapped a small nickel-plated 
shield, on which is mounted the trans- 
mutter with a funnel shaped mouthpiece 
pointing upward, so that he can speak 
directly into it by slightly lowering his 
head. Around his waist he carries the 
battery of five cells in a hard rubber case. 
It takes but a few moments to make the 
necessary adjustments and put the line 
in working order. Thus equipped the 
assistant has both his hands free to 
handle the air pump or hose or to com- 
ply with any directions that the diver 
below may telephone up to him.—A mev7- 
can Telephone Journal. 


The Bogota High Tension Transmission Line Between Power Plant and City. The Line is Sixteen Miles Long. 


A South American Electric Plant 


By FRANK C. PERKINS 


The city of Santa Fe de Bogota, better 
known to Americans as Bogota, has 
150,000 inhabitants, and before the recent 
installation for lighting by electrictty, 
wooden conduits were used to supply the 
city with gas and there were frequent 
interruptions in the supply. As it was 
necessary to import petroleum as well as 
other illuminant supplies, such as candles, 
it was decided to take advantage of a 
waterfall about sixteen miles distant, for 
the production of energy, and the con- 
struction of the electrical installation was 
made by the Maschinenfabrik Orlikon of 
Orlikon, near Zurich, Switzerland; the 
hydraulic equipment was supplied by 
Escher, Wyss & Co. 

This electric plant is claimed to be 
one of the highest situated in the world, 
being 8,300 feet above the sea-level, and 
is particularly interesting on account of 
the great difficulties that had to be sur- 
mounted in its construction, as well as 
its general arrangement. 

Many obstacles had to be overcome on 
account of the defective state of the routes 
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of communication, the primitive means 
of transport and the entire absence of 
railways, which made it very difficult to 
transfer the materials and machines, tur- 
bines, switch-boards and other apparatus 
to the power plant site. 

It may be of interest to note a few 
particulars which will serve to illustrate 
the obstacles encountered in transporting 
the parts of machinery from Puerto Co- 
lombia (Savanilla). On leaving the 
port, the first part of the journey is made 
along a narrow road, which, after a dis- 
tance of eighteen and a half miles, leads 
to the little town of Barranquilla, situated 
at the mouth of the river Magdalene, and 
from here, for a distance of 560 miles, the 
transport is effected by means of small 
steamboat$ which run between Barran- 
quilla and the basin of the port of La Dor- 
ada. 

A second road, twenty-four miles in 
length, terminates at Honda, 990 feet 
above the sea level, and the rest of the 
long journey to Bogota must be accom- 
plished over very bad pathways. For 
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this trip the machine parts must be car- 
ried on the backs of mules, and this fact 
had to be considered in the construction 
of the machines, since the maximum load 
a mule can support on such roads is only 
330 pounds; and this must be evenly 
distributed on each side. 
sary to lay other restrictions in connec- 
tion with the packing of the materials 
and apparatus, as the limiting of dimen- 
sions of the cases in order to be able to 
get them through all the narrow passes 
with ease and to permit of meeting other 
caravans coming 
from the opposite 
CInechion’» =. lgtite 
road passes over 
the Alto del Sar- 
gento, which is 4,- 
160 feet above the 
sea-level, and then 
descends to Gua- 
da, 2050.5 Teet 
above _ sea-level. 
It is then neces- 
sary to reascend 
to. Aitordel Inadize 
al, which is 4,870 
feet above _ sea, 
andis.0lt § -Upa tHe 
mountains by Al- 
to de Trigo, 6,170 
feet above the sea, 
to Villeta. 

The path then | 
traverses Alto, de Roble,- at’ “an: Yal- 
titude of 6,075 feet, and) finally. ae- 
rives at the station of Facatativa, which 
is connected with Bogota by a railway, 
this last journey being only about three 
hours long. 7 

The hydraulic installation is of more 
than passing interest. The Rio Funza or 
Rio Bogota, an important river, traverses 
the middle of the table-land of Sabana, 
and its agitated waters flow into the 
Magdalene river. Along the Funza, from 
the point at which it leaves the table-land, 


High Tension Power Transmission Cables in Conduits 
at Bogota. 


It is also nécés-. 
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are an almost uninterrupted series of cat- 
aracts for about 1,300 yards, the largest 
of which is' known as the Fequendama. 
The stream, which is about fifty feet wide, 
is precipitated down a height of nearly 
five hundred feet, and forms "ay large 
waterfall. As there was no hope of util- 
izing the great amount of force which 
would be given by this fall, even when 
transmitting the power by electrical 
means, it was decided to use El] Char- 
quito cataract, which lies further up, is 
about 164 feet high and capable of sup- 
plying 6,000 horse 
power ; a lake-like 
widening of the 
Rio Funza offered 
a very fine site for 


the new power 
house. 

The water-inlet 
for this power 


house is about 436 
yards up the river 
and consists of a 
short masonry ca- 
nal, at the ex- 
tremity of which, 
nearest the river, 
a round iron-bar 
erating has been 
built across it to 
prevent substances 
carried down by 
by - thei stream 
from -getting into ‘the “cangiemard 
stopping it up. In addition to this basin- 
shaped canal there is another canal for 
the pebbles and earth with an emptying 
trap. Before passing into the main 
pipe, the water traverses a second and 
finer grating, then a trap, and finally 
a water-chamber, to which the pipe -is 
connected. This water-inlet is designed 
for a total of 5,400 horse power, and to 
provide for future extension of the plant 
a double grating, trap and water-chamber 
have been constructed. The main pipe 
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leading the water to the turbines is con- 
structed of wrought iron tubes with 
flanged joints, nearly six feet in diameter 
and 436 yards long, and rests on blocks 
of concrete at short intervals. The lower 
end of the main pipe divides into several 
other pipes supplying the various tur- 
bines, and at the bottom of the main pipe 
there is an emptying trap fourteen inches 
in diameter with an outlet through which 
the main pipe can be emptied at will. 


or 


pied by the high-pressure pipes, and the 
turbine-room is furnished with an over- 


‘head traveling crane. 


The turbines are coupled directly to 
the generators by flexible insulated coup- 
lings and have each a capacity of 450 
horse power ; the generators supply three- 
phase alternating current at a pressure of 
6,700 volts. 

The high tension power transmission 
line is led across very mountainous coun- 


The Bogota Alternator, a 450 Horse Power Machine, Showing its Construction in Small Parts for 
Ease in Transportation. 


The central power station, when entire- 
ly completed, will have an area of 1,116 
square yards. Half of the station has 
already been constructed and is equipped 
with the necessary machinery ; it is opera- 
ting with great success. The main en- 
closure will be one hundred feet long and 
seventy-five feet wide, containing twelve 
hydro-electric sets. The switchboard 
measures about twenty-five by twenty 
feet. The underground portion is occu- 


try to Bogota, a distance of fifteen and a 
half miles. Every third pole is provided 
with a lightning arrester. On the out- 
skirts of the town there is a main trans- 
former station, which reduces the line 
pressure to 1,600 volts, and cables are 
laid underground in conduits to the vari- 
ous sub-stations about the town, where 
the alternating current is again reduced 
in pressure to one hundred and sixty 
volts. The low tension lines at this volt- 
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age are supported on poles, as the brick 
work of the houses is not reliable enough 
to place the insulators in it. 

There is a large number of motors now 
in operation in Bogota supplying power 
for driving all kinds of machinery, and 
there are more than 2,000 incandescent 
lamps in use, as well as a large number 
of arc lights. 

Many installations in South America 
are now taking advantage of the numer- 
ous water powers in that country, and 
while many of the plants have been in- 
stalled by European engineers, many of 
the American manufacturers are looking 
after South American trade and find there 
an extensive field for their apparatus. 

In the Bogota power house the turbines 
have horizontal axes and utilize the whole 
head of the fall, the turbines being pro- 
vided with draft tubes descending below 
the water-level. The head is 147.6 feet 
and the discharge volume is 1,000 litres; 
the power for each turbine is 450 horse 
power, with a speed of 600 revolutions 
per minute. 

The turbines are automatically gov- 
erned by means of two circular slide- 
valves, actuated by levers from an auxil- 
iary motor. These valves open and shut 
all the distributors to the same degree, 
so that the water acts symmetrically all 
around the turbine, and uneven pressures 
on the bearings are obviated in this man- 
ner. To insure steady running the shaft 
is supported in several places. The auxil- 
iary is direct-connected to the governor 
and the water is allowed to act either 
upwards or downwards on the piston of 
the auxiliary motor, according to the 
motions transmitted by the governor to 
the valve. Under this pressure it is 
raised or lowered and sets the systems 
of levers and slide-valves in motion, reg- 
ulating the supply, while a special ar- 
rangement is provided to prevent oscil- 
lations or over-governing. The Orlikon 
alternators supply three-phase current at 
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sixty cycles, the speed being 600 revolu- 
tions per minute, and the output 450 
horse power at a terminal pressure of 
6,700 volts. The armature has two lam- 
inated rings fixed to the inside of a cast- 
iron frame, and there are thirty-six slots. 
in the inner portion of the rings, which 
carry eighteen coils, each having fifty- 
eight turns of round copper wire. These 
machines are of the inductor type and 
have a single field-coil which is wound 
with 530 turns of copper conductor. The 
exciters are four-pole machines keyed 
directly on the shafts of the alternators, 
and supply thirty-five amperes at seventy 
volts pressure. 

As above mentioned, it was necessary 
in the construction of these machines to 
provide for readily taking them apart, 
and building small parts on account of the 
difficulties of transportation. The arma- 
ture, and also the frame, is divided in 
both vertical and horizontal planes, which 
pass through the axis, and also in a 
plane perpendicular to the latter, so that 
these machines are made up of eight 
segments; the bedplate is divided into 
two parts, while the rotating portion is 
composed of more than one hundred 
parts. The poles are also so fixed that 
they can be taken out laterally, and if an 
armature coil requires repairing it can 
easily be changed without dismounting 
the whole machine. | | 

The switchboard, which is three feet 
from the ground, is at present constructed 
for six units, and consists of the usual 
marble panels supported by an iron struc- 
ture. Underneath the switchroom is a 
twenty-kilowatt transformer which lowers 
the pressure from 6,700 volts to 160 volts, 
to supply power from the various motors 
about the station as well as for lighting 
the power house. 

The three high tension mains from 
the station to Bogota consist of pure 
copper conductors eight millimeters in 
diameter and are placed fifty centimeters. 
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apart, the total length being about fifty 
miles. The high tension line is supported 
on poles thirty-three feet high and one 
hundred and fifteen feet apart. At the 
main transformer station already referred 
to there are four step-down transformers 
of 350 kilowatts each, two of which are 
now installed and in operation. The poly- 
phase current is reduced in pressure from 
6,700 volts to 1,600 volts, and from the 
bus bars there are five sets of feeders, 
with the necessary switches and fuses, 
connecting with the various substations. 


The Auto as a Scarecrow 


It is claimed that a _ considerable 


decrease in the number of English spar- 
rows in New York city has taken place 
within the last few years. This is said 
to be due to the introduction of the 


automobile which has made _ possible 
cleaner streets. ‘The sparrows which 
feed largely upon the refuse in the 
streets have found their food supply in 
more limited quantities and have re- 
moved to other places. Thus does the 
automobile advance the cause of civiliza- 
tion and peacefulness.—<A wtomobile Re- 
view and Automobile News. 


A $3,000 Prize for Electrical Inventors 


A monument in honor of Galileo is to 
be unveiled at Turin, Italy, during the 
latter part of this month and the occasion 
will be rendered further notable by the 
naming of the successful competitor for 
the ‘‘Galileo Ferraris Award’’ of $3,000, 
offered in 1898 by the Executive Com- 
mittee of the General Italian Exhibition, 
the Chamber of Arts and Commerce, the 
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These feeders are placed in underground 
conduits which consist of wooden casings, 
insulated with a mixture of sand and 
paraffine, with pitch poured round them, 
while the cables are first carefully insu- 
lated by a layer of gutta percha and sup- 
plied with a lead armoring surrounded 
by jute. On account of the difficulties 
of transportation, the cables had to be 
delivered in lengths of only 220 yards. 
Many joints were thus found necessary 
in this network of five miles of cable. 


Royal Academy of Science and the Royal 
Industrial Museum of Turin. 

The prize is to go to the inventor of 
some practical application of electricity 
from which noteworthy progress may be 
expected to arise. 

The competitors may present their in- 
iventions in the form of pamphlets, draw- 
ings, machines, apparatus or in almost 
any manner which will make their 
schemes clear to the jurors, but the jury 
preserves to itself full right to cause 
experiments to be made upon the lines 
suggested by the competitors in order 
to determine the real value of each 
invention. 

The competition closes at the office of 
the Secretary of the Committee in the 
Chamber of Commerce building, Turin, 
at 6 p.m. on Sept. 15. 


The Manhattan Railway Company has 
ordered four new electric passenger ele- ~ 
vators for the new station at 110th street, 
near Highth avenue, New York. Each 
elevator will have a lifting capacity of 
3,300 lbs. and a speed of 300 feet per 
minute. ‘The travel of each car will be 
6o feet. These elevators will be built 
by the Otis Elevator Company. 


Early Railroading Without Telegraphs 


By W. P. SNEDEN 


The New York and Erie Railroad was 
opened from the Hudson river to Goshen 
in Orange County, September 23, 1841. 
Its eastern terminus was at Piermont, 
in Rockland county, where connection 
was made with steamboats for New 
York city. The general offices and re- 
pair shops wetfe at Piermont. Hezekiah 
C. Seymour, afterwards the first State 
Engineer and Surveyor of New York, 
was superintendent. 5S. S. Post, who 
subsequently became prominent as a 
designer and constructor of iron bridges, 
held the position of Master of Transpor- 
tation, and John Brandt, Sr., of Lancas- 
ter, Pa., was then and for many years 
afterward superintendent of motive pow- 
er. -[he writer, a mere lad at that time, 
after the usual common school educa- 
tion, supplemented by a course of mathe- 
matics in a nearby academy, secured a 
position as junior assistant in the super- 
tendent's- office; and» “became “an \eye 
witness of the scenes and incidents which 
dre here related. 

Looking back to those early days it 
seems wonderful how the few railroads 
were operated as successfully as they 
were. Everything was, in a measure, in 
an experimental stage, and the inventive 
genius of those in charge was in con- 
stant activity. The improvement of the 
track was of vital importance. The first 
T rails were laid on longitudinal timbers, 
being the trunks of straight chestnut and 
white-oak trees slabbed to a thickness 
of eight to nine inches, with two-inch 
plank dovetailed into them crosswise, at 
intervals of five feet, and supported by 
three-by-ten cross sub-sills underneath 
the stringers. It was difficult to keep 
the track in good line and surface with 
this crude arrangement, and when the 


plan of using six by eight surface cross- 
ties, with the rails spiked directly on 
them, was devised, the general cry was 
 urekar | 

The locomotive problem was intelli- 
gently handled by “old man Brandt,” 
whose mechanical genius was a wonder 
in those days. He made improvement 
after improvement, and finally after many 
trials with all sorts of “cut-offs,” intro- 
duced the “link-motion”’ for the valves, 
which has scarcely been improved upon 
since. 

One of the incidents of those days is 
ever fresh in my mind, as one of the most 
important results of quick transportation 
that has ever occurred. It was the ex- 
periment of Thaddeus Sellick, of Chester, 
Orange county, in 1842, sending a forty 
quart can of milk to New York city, to 
test the question as to whether the milk 


would remain sweet and in good con- 


dition, or be churned into buttermilk by 
the shaking up of the long journey, which 
was the popular belief. ; 

It went through al! right, thanks to 
Mr. Sellick’s forethought in cooling it in 
a spring to take out the animal heat be- 
fore starting. 

Every one now knows what a boon it 
has been to the crowded cities to get this 
indispensable article of food fresh from 
the farms of nearby counties, and the 
long “milk trains” now arriving in the 
early morning on all the roads, attest 
the immense quantity of this liquid food 
which is consumed in New York city. 

After that first can got through all 
right, the business grew as if by magic, 
and it became of the greatest im- 
portance that the trains carrying the 
milk should not be delayed. But alas. 
there were no means then to tell 
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where a train was if it did not arrive 
on time, except by going out and hunt- 
ing for it, as the road had only a single 
track! This plan was frequently adopt- 
ed. It became a standing order that if 
the train due at Piermont at seven p. m. 
had not arrived up to eight o’clock, the 
watchman at the roundhouse should 
ring the bell, and it was then the duty 
of all employes to hasten to the shop, 
an engine was to be fired up, cars got- 
ten ready with wrecking tools and the 
usual appliances. 

If by this time the train had not ar- 
rived, the hunting train would start out, 
creeping along and flagging every curve, 
until either the expected train was met 
or perhaps a hand car coming with news 
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would be intercepted, when the relief 
would have a clear way to the scene 
of the accident which had brought the 
train to grief. 

The transfer of the milk-cans being 
effected by the labor of every man and 
boy available, the relief train would 
hurry back to the waiting steamer at 
the Piermont pier. 

It can be readily understood that op- 
erating a single track railroad was a 
very crude and uncertain thing, during 
the days and years when Prof. Morse 
was trying to perfect his telegraphic sys- 
tem, and waiting patiently on a reluct- 
ant Congress for aid to develop and 
demonstrate a science which has revolu- 
tionized the world. 


Marconi’s Cape 


The new Marconi wireless telegraph 
station which has been erected at Cape 
Breton, consists of four wooden towers, 
each measuring twenty-eight feet across 
at the base and from nine to eleven feet 
at the top, and attaining a height 
of two hundred and fifteen feet 
from the earth. These towers stand 
at the corners of a square, whose sides 
are two hundred and ten feet long. Four 
horizontal bridges connect the tops of the 
towers, and from each of these are sus- 
pended fifty copper cables. Outwardly 
these cables look at a short distance like 
single wires, but in reality there are 
three hundred and fifty wires, there being 
seven strands to each cable. This is 
very different from the solitary vertical 
wire of the original Marconi experiments. 
The fifty cables of each of the four 
groups converge a little as they go down- 
ward, and also incline slightly toward 
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the center of the quadruplex edifice. The 
lower ends are arranged along the sides 
of a small square. In the coming attempt 
to transmit wireless messages across the 
Atlantic, Mr. Marconi, it is said, will re- 
tain the coherer as his receiving instru- 
ment. In the transmitting apparatus 
transformers will be substituted for the 
induction coil. The spark gap will be 
scarcely more than an inch long, but the 
spark itself will be greatly thickened by 
the shortness of the interval. It will be 
produced between globular terminals two 
inches in diameter. Alternating current 
at a voltage of 2,000, generated by a 
forty horse power dynamo, run by gaso- 
line-engines, will be used, and this will 
be raised to 20,000 volts by the trans- 
formers. Condensers and other electrical 
appliances will increase this still further 
until a voltage of from 50,000 to 70,000 
is secured. 


A Novel Electric Hoist 


An electric hoist capable of handling 
heavier loads than can be handled by hand 
hoists, and not requiring the heavy and 
expensive supporting structure needed by 
the ordinary traveling crane has long been 
needed. This need has now been met, it 
is asserted, by a new hoist made by the 
Sprague Electric Company. 

This hoist is shown in the accompany- 


ing illustration. It is designed to trans- 
fer light work rapidly around shipyards, 
factories, and such places, and when sup- 
plied with a trolley carriage, a geared 
hand cross-travel and a_ bridge-travel 
motor, to take the place of small traveling 
cranes. The advantages claimed for this 
hoist are that it has a very high efficiency 
and is much smaller and lighter than any 
other hoist of like capacity and, unless 
greatly overloaded, is almost indestruct- 
ible. 

All the different movements, hoisting, 
lowering, cross-travel and bridge-travel, 
are controlled by a simple pulling of the 
connected chains and cords, and these 
can be operated by the ordinary work- 
man. No special operator or cage is 
necessary. 

The apparatus consists of a chain and 
chain-wheel, connected by a hardened 
steel worm and bronze worm-wheel and 
steel spur-gears to a standard Lundell 
enclosed round-type motor. The thrust 
of the worm is taken up by hardened 
steel rollers. The motor is provided with 
a rotary reversing switch which works 
without the use of external resistance. 
Alim ethers patis ss are . imade y= inter. 
changeable. The shaft of the hoisting- 
motor is extended on the commutator end 
and is provided with a mechanical brake 
and brake-wheel. This brake is operated 


by a cam and spring, so arranged that 


when the starting and reversing switch is 
in the “off” position, the cam is disen- 
gaged, and the brake is set. In starting 
up the motor in either direction, by pull- 
ing the cords attached to the switch-arm, 
the cam is thrown against the sides of the 
brake-levers, and lifts them off the wheel. 

The bridge-travel controller is rever- 
sible, and in practice it is possible to move 
the crane or hoist as short a distance as 
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about one inch in either direction. The 
motors are enclosed in water-proof cas- 
ings for out-of-door use. The resistance- 
plates for the bridge-travel controller are 
glass grids, the resistance itself being 
entirely enclosed by the glass, which is 
cast around it. These grids are designed to 
have a large overload capacity. All the 
bearings are self-oiling, the worm-gear 
runs in oil, and there is a sight oil-gauge 
on the side of the gear-case. The trolley 
carriage is provided with roller bearings. 
No resistance box is used for the hoist- 
motor. TS <a 
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The Ceraunograph— 


A Lightning Barometer 


Despite the elaborate precautions taken 
by the Weather Bureau and _ notwith- 
standing the complicated pieces of appa- 
ratus employed, it yet finds the accurate 
forecasting of lightning storms to be be- 
yond its reach. A telegraph service is 
not only too limited to be successfully em- 
ploved for this purpose, but it is too ex- 
pensive as well. While it may be used 
with some degree of success in regions 
not bordering upon a large sheet of wa- 
ter, such as the ocean or one of the great 
lakes, still the suddenness with which a 
line squall or tornado sweeps down upon 
the observer effectually puts to an end 
the dispatching of any warning. 

The ceraunograph or lightning record- 
er, which is the product of the labors 
of the Rev. F. L. Odenbach, S. J., direc- 
tor of the Meteorological Observatory at 
St. Ignatius College, Cleveland, Ohio, 
is to lightning what the barometer is to 
the general weather conditions. 
use the observer is enabled to detect the 
presence of a distant storm. A table pre- 
pared by the inventor shows that storms 
were recorded by the instrument ten, and, 
in some cases, even twelve hours before 
their arrival. The keystone in the oper- 
ation of this system of recording light- 
ning is the coherer, such as is employed 
in wireless telegraphy. The inventor has, 
however, perfected a new type of coherer, 
which he calls the graphite coherer, the 
simplicity and thoroughness of whose 
operation ought to find for it a general 
acceptance in work where the tube co- 
herer is found either too slow or too ex- 
pensive. 

The various parts of the instrument 
are a relay, telegraph sounder, coherer, 
choke coil, two batteries and a recording 
drum, similar to the chronograph. 


Dysitse 


The copper cap of the college tower, 
containing about 400 to 500 square feet 
of metal, is used as a collector and from 
this a copper wire is led down to the in- 
strument placed in the laboratory. 

The relay is placed in circuit with the 
choke coil and the coherer. In the secon- 
dary circuit of this relay are placed the 
sounder and recording magnet with its 
drum, the record being made by a pen 
attached to the magnet. The coherer is 
connected to the sounder, which at each 
Click ob itslever actse as. av decoherer, 
Originally, the battery of the primary 
circuit consisted of four dry cells; that 
of the secondary of two cells. This-lat- 
ter would not have been strong enough 
to work both the decoherer and the re- 
corder and in order to avoid a spark on 
the relay, which would have interfered 
with the coherer, a small pony-relay was 
put into the circuit with the decoherer. 
This controlled a third battery furnish- 
ing the current for the recording mag- 
nets. Besides this, a condenser is used 
on the large relay to avoid sparks of 
sufficient power to actuate the coherer. 
The wire running from the collector on 
the roof of the college is spliced to the 
main circuit between the choke coil and 
the coherer: 

The electro-magnetic waves which are 
caused by lightning, which is a disruptive 
discharge of the same nature as the one 
produced by Marconi’s oscillator, strike 
the copper collector, entering the primary 
circuit of the relay by means of the wire 
leading down from the collector. Their 
way being blocked in the direction to the 
battery by the choke coil they pass with- 
out any difficulty through the coherer. 
In so doing, the coherer, which up to the 
present moment had been a high resis- 
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tance in the circuit, becomes a conductor 
for the primary current. The relay comes 
into action and closes the secondary cir- 
cuit. The recording magnet moves the 
pen attached to it and makes the record. 
While all this is happening, the sounder 
in the secondary circuit has clicked and 
shaken the powder off of the coherer, and 
the coherer once more offers resistance 
until a second distant flash sends out more 
electric waves. 
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screws Clamp two oxydized steel pins near 
their points; the glass heads project for- 
ward beyond the plate and parallel to 
each other. Owing to the rubber plate 
the: ‘:primary- Circuit 1s» open | moe 
pin or a piece of metal were now placed 
across the two pins clamped by the bind- 
ing screws this circuit would be instantly 
closed. A stick of graphite is laid acros¢ 
these pins and the: coherer toa tiavaned: 
It forms so high a resistance at this point 
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Lightning Recorder at Observatory of St. Ignatius College, Cleveland, O. 


The graphite coherer, spoken of above, 
is described by the inventor as follows: 
To a plate of vulcanized rubber are bolted 
two binding screws; the nuts below the 
plate hold the two terminals of the brok- 
en primary circuit. The plate is about 114 
inches by 2 inches and is fastened up- 
on the base of the decoherering sounder, 
so that it projects out from it along its 
longer axis. Above the plate the binding 


that the powerful current of six cells is 
unable to pass through to the relay. The 
sensibility of this coherer may be in- 
creased by adding a second, third and 
fourth stick of graphite. Each of these 
sticks have paper dics glued to their ends 
to keep them from touching each other 
or from sliding off the pins when the 
click of the decoherer causes them to vi- 
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There are some interesting peculiari- 
ties about this coherer. Among others, 
the resistance is not absolute. With the 
battery now in use, there is a very con- 
stant current of a few milliamperes pass- 
ing through the coherer which cannot be 
increased by pressure on the graphite. 
There seems to be a doubt as to whether 
the current shown by the galvonometer 
is of voltaic origin or not. It has also 
been found that there is a great difference 
in graphite and that it seems to become 
more sensitive in time owing, perhaps, to 
a change in its molecular structure. 

The successful results obtained through 
observations at St. Ignatius College at- 
tracted the attention of the Weather Bu- 
reau, which has ordered a ceraunograph 


Texas Oil Once 


FROM PAPER BY 


To the marine saurians of the jurassic 
period, Texas is indebted for the great 
gushers which come from Spindle Top. 
Wyoming, Montana and Idaho owe their 
oil to the land or marsh reptiles of the 
same age. With California it is a little 
different, for her supply of petroleum is 
drawn from the tertiary deposits laid 
down at a time when the mammals ruled 
the earth, and birds with gay plumage 
were singing in the trees. But whether 
in West Virginia or Ohio, in Texas or in 
California, in Siberia or Japan, the origin 
of oil everywhere is just the same. If we 
procure it from the coal regions or distill 
it from the peat, the shale or even the 
rock of remote ages, which underlies our 
earth, these substances have nevertheless 
at one time been intimately connected 
with the organic creatures of the past, 


and impregated with the oleaginous ma- 


terial of which their bodies have been 
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for use at the observatory at Duluth, 
Minn., where a thorough test of its effi- 
cacy will be made. | 

It seems that this instrument could be 
put to excellent use along the Atlantic 
and Pacific seaboard, as well as along 
the great lakes, as, with very little trouble 
or expense, warnings received might be 
dispatched to fishing and pleasure boats, 
tugs and yachts—in fact to all vessels to 
which a strong and violent wind-squall 
might prove dangerous. 

Experiments ought to enable investi- 
gators to throw some light on the origin 
and progress of electric storms, the nature 
of different forms of lightning, the for- 
mation of snow and, perhaps, include a 
record of auroras. 


Marine Reptiles 


M. A. GRANVILLE. 


composed, in order to account for its 
presence in their constituent elements 
today. 

The theory of the chemical origin of 
petroleum through the distillation of coal 
in the bowels of the earth in remote 
geologic ages has involved a series of 
very interesting experiments in the labo- 
ratories of several well-known chemical 
authorities. In these experiments some 
powerful deoxidizing agent, such as iron 
at a white heat, has been made to react 
with steam and carbonic acid, depriving 
both the hydrogen of the steam or water 
and the carbon of the carbonic acid of 
their original oxygen, and resulting in the 
formation of a greasy liquid almost iden- 
tical with petroleum. It has been found 
also that coal itself, when subjected to 
distillation, is productive of a similiar re- 
sult, so far as its reduction to an oily 
fluid is concerned, but the same may be 
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said of the distillation of shale, of peat, 
of wood and even of the famous ‘‘ burn- 
ing rock’”’ of the northwest, all of which 
in regions where coal is not known have 
been made to yield up their quota of pe- 
troleum in quantities more or less abund- 
ant. But that is not all. 

Passing by the earlier stages of the 
palaeozoic age, however, which, through 
the invertebrates in the silurian and the 
fishes in the devonian eras, were prob- 
ably responsible for the oil-bearing strata 
found today at great depths, we come to 
a more interesting period of the world’s 
history—the carboniferousera. Itis now 
more than twenty-five millions of years 
ago, according to the best geological 
opinions, since our earth, warmed by the 
rays of a fiery sun, was luxuriating in the 
most abundant vegetation which has ever 
blessed this planet, and which was so 
profuse at that period of the world’s his- 
tory that if compared with the densest of 
African jungles today, it might appear 
as some mighty monarch of the forest by 
the side of some delicate garden flower. 
To the death and decay of all this won- 
derful vegetation, continued through 
hundreds of thousands of years, we owe 
the coal deposits which underlie our soil. 

No attempt seems to have been made 
“to inquire into the genesis of this most 
useful substance until about the middle of 
the last century. In 1847 an English 
chemist named Young succeeded in ob- 
taining oil through the distillation of 
coal, which in the process involved was 
subjected to a very slow heat, and satis- 
factory results from the commercial 
point of view of that time were procured 
in this manner. Subsequent to these 
efforts, shale oil, a product of bituminous 
shale, submitted to the same process of 
distillation was extensively manufactured 
in Scotland and Wales, and from these 
results and similar efforts elsewhere it 
was fully determined that petroleum was 
the product of the distillation of coal 
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by the heat of the earth in past geologic- 
al ages. ; 

The distance at which we find oil be- 
neath the surface of the earth is in no 
two regions alike. It has been struck in 
the devonian rocks, corresponding to the 
age of fishes; in the sub-carboniferous, 
in the carboniferous and in the permeian, 
corresponding to the age of acrogens 
and amphibians. In Colorado, Wyoin- 
ing and Montana, and in Texas, Louis- 
iana and Florida, it appears in the juras- 
sic and cretaceous periods, correspond- 
ing tothe age of reptiles, while in Cali- 
fornia we find it in the tertiary—the 
equivalent of the mammalian age. 

If we look outside our own country we 
shall find that the great oil fields of Si- 
beria, are referrable to the jugfassicvor 
triassic geogolical periods, ,when vast 
hordes of monstrous reptiles swarmed 
upon the earth, and a comparison of the 
product of that country with our own re- 
cently discovered Texas oil shows it to 
be almost identical in specific gravity 
and constituents with that viscous fluid 
of Asia. In many of the oil regions of 
Siberia we find no traces of coal, and in 
our own country, where oil is produced 
abundantly, asin Texas, Florida, Louis- 
iana, Colorado and portions of Montana 
and Wyoming, as well as in parts of 
West Virginia, Ohio and Pennsylvania, 
the coal measures abruptly break off or 
are totally wanting altogether. 


What is the most ingenius single piece 
of mechanism ever made? 

THE ELECTRICAL AGE desires descrip- 
tive answers to the foregoing question 
and will pay Five Dollars for each answer 
which it finds interesting enough to 
print. : 

For the answer which is finally con 
sidered the best Ten Dollars will be paid. 
Answers should contain from 600 to 
1,800 words each and should be illus- 
trated with drawings or photographs. 


How the Telephone User and Operator 
are Protected Against Lightning 


By G. SELWIN TAIT 


One of the greatest handicaps expe- 
rienced by the pioneer in telephone work 
was the popular belief that the telephone 
wires would supply a path by which light- 
ning could enter the house, and even 
now the belief still exists among a great 
many people that they run great risks 
in having telephones installed in their 
homes. In the early days of telephony 
there was some ground for these beliefs 
but owing to the protective devices now 
in general use ontelephone systems, and 
described in this article, the basis for 
this belief no longer exists. 

To the best of my knowledge there has 
never occurred an instance in which 
lightning struck a subscriber’s wire and 
thereby gained entrance to his house, 
one reason for this being found in the 
fact that a current of such a tremendous 
pressure as that of a lightning discharge 
would find a telephone wire far too small 
to serve as a conductor, the result being 
that the wire would instantly fuse or 
melt, thereby cutting off from all danger 
the house in which the telephone was 
situated. A small fraction of the dis- 
charge, however, might be deflected onto 
the telephone wire, thus allowing the 
discharge to enter the house. By the 
use of a good lightning arrester this is 
now rendered impossible. 

It is very likely, however, that a 
reader may have noticed strange phenom- 
ena occurring in the telephone during 
a thunder storm, such as loud reports as 
though an explosion were taking place 
within the telephone box, crackling 
sounds, and even flashes of ight when 
the receiver was removed from the hook. 
In some cases he may even have experi- 
enced a severe shock. 


These manifestations were rarely caused 
by the lightning itself, however, but 
were due to the static induction caused 
by the same. In order to make this 
more clear one should imagine the earth 
to be the outside coating of a Leyden 
jar; the telephone wires being the inside 
coating. ‘The two wires of a telephone 
line would form the same combination. 
Lightning striking the earth in the 
vicinity of a telephone would resemble 
the charging of a Leyden jar. After the 
charge had accumulated sufficient pres- 
sure it would endeavor to find a field 
through which to discharge itself, and 
local conditions would probably decide 
the manner in which this discharge 
would occur. If the telephone was 
equipped with a ground-plate, as further 


'on described, the current would jump 


across the air gap to the ground connec- 
tion, causing a pistol-like report. Where 
a carbon block arrester is used the wires 
are instantly and noiselessly rendered 
normal. Should the telephone, however, 
lack any form of lightning arrester what- 
ever, the two sides or legs of the line 
would tend to evenly balance themselves 
as regards pressure, the current during 
this operation flowing back and forth 
through the telephone. Should a sub- 
scriber remove the receiver from the 
hook while this was going on the circuit 
would be disturbed, causing the induced 
current to momentarily arc across the 
switch contacts, causing the subscriber 
to receive a distinct shock should he 
touch any of the metal parts on the tele- 
phone. | 

There have been cases shown where 
static induction had accumulated to 
such an extent that it presented all the 
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characteristics of a miniature discharge 
of lightning—jumping from the tele- 
phone to adjacent water-pipes, etc. In 
some cases fires have been attributed to 
this cause. 

The question of reliable protection 
from lightning was among the first prob- 
lems to receive the attention of telephone 
engineers and the variety of the devices 
designed and used for that purpose 
speaks highly for the intelligence and 
perseverance of those who have brought 
telephony to its present state of efficiency. 

Before going any further, it might be 
well to mention the various kinds of 
currents which in practice have to be 
guarded against. 

First, there is the direct discharge of 
lightning onto the line. This, although 
apparently the most formidable, was the 
simplest to dispose of and is now practi- 
cally safeguarded against by two very 
simple means—by laying the wires in 
cables underground, as is done in our 
large cities, in which case they are not 
exposed to lightning discharges ; and by 
running a single line of barbwire along 
the tops of the pole used in overhead 
construction ; said wire being connected 
to the earth at regular intervals so as to 
insure a good ground connection. The 
barbs on this wire collect the lightning 
and thereby protect the telephone cir- 
cuits. 

Second: We have what-is generally 
termed static induction; that is to say, 
the presence of atmospheric electricity 
in the neighborhood of the telephone 
line will often charge the same to such 
an extent as torender it unfit for service 
until the induced charge has been al- 
lowed to escape to the ground, and the 
line rendered normal. ‘This latter is the 
current that the public is more or less 
familiar with in the form of shocks, loud 
reports, etc., and is what is generally 
supposed to be hghtning itself. 

A case of this kind that the writer re- 
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calls was in an exchange in a small. 
Western town where most of the lines 
ran on poles for miles over the prairie. 
Here the effect of static induction was 
so pronounced that many of the lines 
could not be used until they had been 
grounded and thus discharged; and as 
grounding the lines before each conver- 
sation was not possible, the manager 
had the wiring of the subscriber’s instru- 
ment changed, as per Hig@2)) @lereme 
will be seen that when the receiver is 
hung up, the two sides of the line B C 
are short-circuited through the tele- 
phone hook, and also connected through 
contact A to the bell and thence to 
ground at G. This arrangement leaves 
the two sides of the line and the ground 
always connected except during conver- 
sation, and hence there was no chance 
for the line to accumulate unequal 
potentials. The ringer circuit is through 
both sides of the line and ground as can 
be seen in the sketch. This plan was 
found to be very successful and no 
further trouble was experienced from 
that source. 

Third, we have what are known as 
‘“sneak currents,’’ so termed on account 
of the fact that they sneak past the fuse 
and carbon block arrester. ‘These are 
generally caused by crosses with, or 
leakage from, lighting or power systems, 
and may vary from a fraction of an 
ampere to the full current from the 
power house. It might not be amiss to 
mention here that crosses consist of a 
wire of our system (telephone) falling 
across wires of another system (electric 
light, etc.) the result being that the cur- 
rent leaks from one to the other. To 
these are attributed most of the burn-out 
troubles of modern telephony. 

In describing the different forms of 
““arresters’’ or protectors now in general 
use, we will commence with those used 
to protect the subscriber and his tele- 
phone. 


How THE TELEPHONE USER AND OPERATOR ARE PROTECTED AGAINST LIGHTNING 


Among the first lightning arresters 
to come into general use was what is 
known as a ‘‘ ground-plate,’’ one form of 
which is shown in Fig. 1, which con- 
sists of three metal plates, A, B, C, 
usually mounted on the telephone itself. 
A is connected to the ground, while B 
and C are connected respectively to the 
two sides of the line. There is also a 
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In actual practice, however, this form 
of arrester was found to leave much to 
be desired. For instance, the subscriber 
would forget to remove the plug D from 
between the plates B C, with the re- 
sult that the line would be short-circuited 
and useless, necessitating a trip for the 
‘‘trouble-man ’’ just to remove the plug. 
Also the crackling sound of the dis- 


LINE 


biz, Z. 
Fig, 6. 


Illustrating Various Types of Apparatus Employed in Protecting Telephone Users and Operatois 
Against Lightning. 


metal plug D which can be inserted be- 
tween B and C at the circular opening 
E, so as to short-circuit the telephone by 
providing connections between B and C. 

The theory of this arrester is that the 
high potential lightning discharge will 
leap across the air-gap from B C to 
the ground connection A, while the low 
voltage telephone currents will find the 
air-gap an impossible barrier. 


charge across the ground plate led the 
public to believe that the house was in 
danger from lightning, or in some case 
caused the removal of an otherwise 
satisfactory telephone. In addition it 
was soon discovered that current was 
often found on the line too weak to 
jump the air-gap, and yet strong enough 
to ‘‘ burn-out ’’ the telephone. 

As a substitute for the ground-plate, 
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which was mounted on the telephone it- 
self, the next arrester used was a fuse 
or pair of fuses set in series with one or 
both ‘sides of the line, the fuses being 
gauged to ‘‘blow’’ or melt, at a given 
amperage in excess of the usual current, 
such as would be occasioned by a cross 
or a discharge of lightning. 

These fuses are divided into two clas- 
ses, the plain fuse mounted on mica, 
and generally held between clips as in 
Fig. 3, and the enclosed non-arcing type 
shown in Fig. 4. These latter are found 
to be the most efficient form, as their 
length, four and one-half inches, obviates 
any risk of an arc forming, and being 
enclosed in a tube as shown, the fused 
metal is prevented from doing damage. 

Both these fuses were found to answer 
the purpose of opening the line, and 
thereby protecting the instrument, but 
it was also found necessary to provide an 
easy path to the ground for the high 
voltage current which had been ‘‘arrest- 
ed’’ by the fuse, as otherwise, it would 
cause damage to the building. With 
this end in view, a modification of the 
old ‘‘ground-plate’’ was designed, which 
possessed all the merits of the same 
without having any of its defects. This 
consisted of two carbon plates a and 4, 
Fig. 5, and a strip of mica c, cut out in 
the centre. These are mounted as shown 
in Fig. 6, @ and e being two brass 
springs forming terminals of the line 
and the ground respectively. It will 
now be seen that the carbon blocks a 
and 6 are held apart by the mica insula- 
tion c, but. c, it will be remembered, is 
cut away in the centre so that there is 
an air space between a and 6 which is 
equal to the thickness of the mica, usu- 
ally .oo8 of an inch. Now the ordinary 
telephone currents are not capable of 
jumping this air space, small though it is, 
but the slightest lightning or other high 
potential discharge would immediately 
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bridge the air-gap, and continne through 
to carbon block 4, to spring d and thence 
to the ground. ‘This combination type 
of fuse and carbon block arrester was 
found to absolutely protect the public 
from any danger from lightning or other 
heavy current, and is the type of arrester 
generally in use by the large telephone 
companies. ‘This type is usually placed 
where the line enters the building instead 
of on the telephone itself, as was the 
case with the old ground-plate type. 

The next, and in some ways the most 
important improvement in protective 
devices, was that which was designed to 
take care of the sneak-currents. ’ 

These currents are frequently so 
weak that they will not blow the fuses 
on the arresters, or even ground them- 
selves through the carbon-blocks, and 
yet by their continued flow they would, 
in the course of a short time, do great 
damage to the telephones and switch- 
boards by heating and charring the insu- 
lation on the coils of magnet windings, 
etc, 

The remedy for this class of trouble 
is generally conceded to have been in- 
vented by Mr. H. V. Hayes of the 
American Bell Telephone Co. ‘The ap- 
paratus used consists of what is known 
as a heat-coil, composed of a coil of Ger- 
man silver or other high resistance wire 
wound around a fusible plug, which 
plug holds a spring in a state of tension. 
When current exceeding a predetermined 
amperage passes through the coil, it heats 
the same, and the heat thus generated 
melts the fusible plug and releases the 
spring, which either opens or grounds 
the line as arranged. 

This device, which can be set to oper- 
ate on a fraction of an ampere, has 
proven itself to be capable of doing all 
that is desired, and is to be found in one 
fo-m or another in all good exchanges. 


To be concluded tn October. 


Fluid Clutches and their Applications 


SECOND ARTICLE.—By Paut G. TIsmMER 


It has often been stated by an enthu- 
siastic press that some day everything 
would be done by electricity. Enthusiasm 
will undoubtedly go too far, but things 
will be accomplished electrically which 
ought to be done otherwise. It is well to 
bear in mind that the electric motor is 
merely a tertiary motor, receiving its 
power at third hand; a motor itself has 
no power, but derives its energy from a 
dynamo, and this dynamo, the secondary, 
is itself driven by the prime mover, the 
steam engine, for instance, a waterwheel 
or gas engine. 

Dimecsitineans a number of separate 
losses to convert and transmit the original 
energy, say the fall of water, it must fol- 
low that there is a good reason for not 
employing the waterwheel direct for 
driving a machine. With a water power 
twenty miles away, naturally a belt can- 
not be placed on the waterwheel to drive 
a hoist in the town. Therefore an elec- 
tric motor is employed, receiving its en- 
ergy over wires from the electric plant. 

There appear to be limitations to the 
electric motor; in other words, the elec- 
tric motor is an engine with a string to 
it—the wires leading to the power sta- 
tion—and wires cannot always be strung. 
It costs money, for one thing; but there 
are other obstacles. The town authori- 
ties, perhaps, will not permit the erection 
of poles and putting the wires under 
eround would cost too much, or some 
property owner will not allow the erect- 
ing of poles on property which must be 
passed. 

Looking about for some other agent 
to do the hoisting, the modern internal 
combustion or gas engine seems to be 
just what is wanted; an engine which 
will run when once started without any 
attention. Furthermore, it is a prime 


mover, deriving its energy from a tank 
alongside containing kerosene, gasolene, 
alcohol or from the gas mains. 

Unlike a steam engine, the speed of a 
gas engine can be controlled only to a 
small extent, and it cannot be started 
under a load. It is true that devices to 
accomplish these ends have been pro- 
duced, but no gas engine using them 
would be suitable to operate a hoist. 
The fluid clutch must be, therefore, em- 
ployed. This allows the engine to run 
continuously and the movements of the 
hoisting drum are controlled by the sim- 
ple shifting of a lever, which controls the 
friction of the oil used within the clutch. 

Common friction clutches could not be 
employed for any such purpose. They 
would do only for starting or stopping. 
While a machine may be brought gradu- 
ally up to speed with such a device, it 
¢annot be set at half speed and maintained 
there. This, however, a fluid clutch will 
do.” Ae fluid clutch may be set at. any 
speed, and it will maintain the speed, 
varying only with the load, i. e., if the 
fluid clutch be set at half speed with a 
given load, it will run slower with an in- 
crease in load because, as was explained 
in a previous article, it is a matter of 
slippage only, and this means slippage 
under control. At full speed there is no 
lost motion. The cooling of the clutch 
can be done conveniently with water from 
the circulating tank used to cool the en- 
gine. 

When using two fluid clutches on one 
shaft a very simple hoisting device can 
be provided requiring no gearing. The 
principle of this hoist is that of the dif- 
ferential chain-tackle. The arrangement 
would be this: The driving shaft carries 
two sheives of equal size mounted on fluid 
clutches. Above this and in line with it 
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are two traveling sheives suspended by a 
cable running over a double sheive. An 
endless cable travels over the first four 
shieves. The traveling sheives will re- 
main stationary in relation to one another 
as long as there is no difference in speed 
in the driving sheives—the speed of the 
driving shaft 1s immaterial. If one of the 
fluid clutches is allowed by the shifting 
of a lever to let its sheive slip, then one 
of the traveling sheives will go up and 
the other down. The more slippage, the 
faster the speed of the traveling sheive. 

The hoisting cable may be fastened to 
either of the traveling sheives. 

This device besides being light and 
convenient has another feature which is 
important: The leverage of the hoist al- 
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ters with the speed. Light loads can be 
hoisted with great speed and almost any 
load can be lifted by hoisting at a very 
slow speed. 

The gas engine can be started so readily 
that it is only run when needed, it is al- 
ways ready, consumes’ nothing when 
standing still, requires no skilled labor 
and has an efficiency double that of 
the steam engine. ‘The fluid clutch does 
the rest. 

The fluid clutch is self contained and 
will run without attention for months, any 
leakage of the oil within being made up 
automatically from a chamber filled with 
oil, which is a part of the clutch. The 
fluid clutch, once an experiment, will 
become a necessity in a short time. 


A Distilling Burner for Crude Oil — 


Asnew “butrnere forverudée ails which 
promises valuable results has been recent- 
ly perfected by H. A. House, of Bridge- 
port, Conn. The burner is intended to 
be self-cleaning, self-adjusting and self- 
lighting after it is once started, and in 
addition to this it acts as a still when 
using oils with an asphalt base, such as 
those of Texas and California, burning 
all the lighter products and returning 
the asphalt as a by-product. 

The vaporizer, which is located over 
the flame, is not in the form of a coil; 
but is made of a piece of iron, cast round, 
with tortuous grooves or channels, 
through which the oil to be vaporized 
passes. It is impossible to heat one part 
more than another because the flow of 
oil keeps it at a uniform heat. It is situ- 
ated in the “blue” of the flame and out 
of the focus of the white flame. 

The burners are provided with high 
and low pressure ports or orifices for the 
escaping vapor and are arranged from 


single to quadruple ports, depending 
upon the size of the burners, the volume 
and intensity of the fire being regulated 
by the amount of oil allowed to flow into 
the burner. ‘The burners are capable of 
an adjustment and variation of from 50 
per. cent. above their rating to 80 per 
cent. below. They produce a round, disc- 
like flame, white and clear, without vibra- 
tion. 

The ports for the escaping vapor are 
so arranged and covered by weighted 
spindle valves, having angular veins, that 
the escaping vapor lifts them from their 
seat and causes them to revolve, the spin- 
dle dislodging all particles of carbon or 
other obstructions which might form 
around the orifice. As the fire is turned 
down or diminished the orifices are pro- 
portionately closed by the weight of the 
spindle valves, so that whatever vapor 
escapes or burns, is under a given pres- 
sure. 

A. large burner, -with™a number sor 


TROLLEY AND TRACK SCRAPERS 


ports, is virtually a series of burners. 
When burning a small fire the upper port 
is opened at the lowest pressure, giving 
off from a one horse power to a twenty- 
five horse power fire. If more fire is re- 
quired, the flow of oil is increased. This 
in turn increases the amount of vapor, 
which, being unable to escape through 
the small, low-pressure port, lifts the next 
weighted valve, which is of longer focus, 
and produces a larger flame, and so on. 
Each length of focus is arranged with 
reference to the size and length of flame, 
in order to keep the vaporizer in the 
blue, or cooler, part of the flame. 

The distilling feature of this burner 
is an important function. As the crude 
Gimeenitcers at the top of the vaporizer it 
becomes heated, and as its course is con- 
tinually downward, all the heavy and 
basic products move with the circulation 
Gieveooree.t the base of the burner a 
large chamber is provided for the non- 
volatile products, and they pass out 
through a pipe to the outside of the boil- 
er to be recovered. Non-volatile prod- 
ucts can be consumed if it is so desired. 

There is a method provided for re- 
lighting the flame of the burner should 
it become extinguished. Water may be- 
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come mixed with the oil and pass into the 
vaporizer, or the flow of oil may tempo- 
rarily cease and extinguish the fire, and 
if not instantly relighted may prove dis- 
astrous at the first flow of vapor. 
Through the top of the round vaporizer 
is a circular opening, over which sets a 
hollow cast iron bulb, filled with broken 
fire brick, with a connection through the 
generator by a perforated paper tube, 
through which a part of the burning 
vapor passes. ‘This igniting chamber be- 
comes a glow of incandescent fire brick, 
which will remain hot long after the fire 
becomes extinguished. In case the fire 
has been put out, the first escaping hydro- 
carbon vapor that afterward leaves the 
upper opening of the burner passes up to 
this chamber, becomes superheated and 
ignited by the incandescent fire brick, and 
exploding down the tube to the source 
of the escaping vapor, ignites the flow. 
The burners require no compressed 
air or steam pressure, a stand-column or 
pressure against the oil being all that is 


‘fequired to feed it through the vaporizer. 


The fire can be regulated automatically 
by thé steam pressure of the boiler, gov- 
erning the flow of oil to the burner. The 
burners can be made in sizes of from one 
horse power to a thousand horse power. 


Trolley and Track Scrapers 


Ingenious devices for scraping dirt and 
obstructions of that character from street 
ear tracks and for clearing ice from trol- 
ley wires have been made recently by 
Fred M. Root, of Kalamazoo, Mich. 
The track scraper consists of a wrecking 
arm carrying a set of tools for clearing 
the track. These tools are all support- 
ed by spring-steel arms. One tool al- 
ways rests on top of the rail. When the 
motorman wishes to bring the others into 
play he has merely to draw a hand lever 
on the front platform to do so. The ar- 
rangement for cleaning ice and snow 


from trolley wires consists of three 
knurled rollers mounted on a framework 
which is pivoted on the axis of the trolley 
wheel. By pulling a cord the conductor 
can force these wheels up against the 
trolley wire. Two of them, which stand 


upright, clean the sides of the wire, 
while the third one cleans the lower por- 


tion of it, so that the trolley wheel, which 
follows the cleaning device, may get a 
good contact with the wire. The side 
wheels are mounted on springs so that 
they may separate to receive between 
them the ice-coated wire. 


Polished Blades Forged Electrically 


‘“ The way to make excellent cutlery is, 
without a blacksmith, without a grinder, 
and without a polisher.’’ 

Such is the startling declaration of an 
inventor who is preparing to manufac- 
ture blades for razors and other fine 
cutlery by a process which is indeed 
revolutionary. . 

Under the only methods of manufac- 
turing cutlery now in use anywhere in 
the world the blacksmith, the grinder 
and the polisher are each most import- 
ant factors. 

It is difficult enough to imagine how 
any one of these is to be eliminated 
from the process but 
that they are all three 
to go truly makes one 
marvel. 

Apparently the only 
skilled workman left, 
under this process is 
the temperer. Electric- 
ity is to be the wonder 
worker, aided by vacu- 
um pumps, refrigerat- 
ing machines and clever 
power forgers. The new 
process is the invention 
of Joseph Misko, M.E., 
of Pittsburg, Pa. 

‘‘Cutlery is made today exactly as it 
was made a hundred years ago,’’ Mr. 
Misko declares, ‘‘ and it is the exception 
to get a blade which will hold an edge 
for any great length of time. ‘This is 
not remarkable when one considers how 
easy it is for the blacksmith to burn the 
steel by over-heating, for the grinder to 
draw the temper by too rapid grinding 
and for the polisher to ruin whatever 
blade has escaped accident before it 
reaches him. 

‘‘Lathe tools are used every day 
which cut through a mile of iron or steel 
without being resharpened, yet out of 


such excellent steel the cutler finds it al- 
most impossible to make a razor blade 
which will shave a man once over with- 
out repeated stropping. ”’ 

In the Misko system the usual pro- 
cess of manufacture is reversed. The 
grinding and polishing are done before 
the forging is begun. A rod of steel ten 
feet long or of any other convenient 
length, is taken for this initial process. 
The rod is ground on all sides and 
polished. In this state it contains just 
enough material for the forming of the 
blades into which it is to be converted. 
It is now ready for the forging. 


a 
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The Electric Forging Furnace. 


The forging machine is a tunnel of 
steel a little longer than the steel rod. 
Lying along the middle of this tunnel 
and with their ends separated enough 
to receive the. prepared rod anduage 
not touch it, is a double row of dies 
reaching almost to the full length of 
the rod. 

Each pair of these dies is ready to 
form a blade, each die forming one side 
of it. The upper part of the tunnel is 
an arch of steel which trusses the dies 
together and serves also as a guide to 
them in their forging operation. At 
each end of the dies are hydraulic 
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presses and there are more of these 
below the dies on either side. 

The operator thrusts the rod of cold 
polished steel into the tunnel and be- 
tween the die heads. He closes the 
door and touches a button. Powerful 
pumps quickly exhaust the air out of 
the machine. As the door closes and 
seals itself, electric- 
al connections are 
made on either end 
of the polished steel 
rod. As the air dis- 
appears from the in- 
side of the chamber 
the electric current 
is turned on. Ina 
few seconds the rod 
is at a cherry-red 
forging heat. An- 
other touch by the 
operator and the 
dies close together, 
forming with their 
ends the backs of 
Mice plades..-into_< 
which the rod is 
to be transformed. 
Another touch and 
the far ends of the 
dies begin to travel 
up the arched sides 
of the tunnel. As 
they move the in- 
ner ends close more 
and more with a 
revolving motion, 
squeezing down the 
steel between them until at the last it 
is forced into a very edge. 

The operator returns the dies to their 
places, cuts off the current and opens the 
machine. ‘The steel rod has been trans- 
formed into a series of shining polished 
blades. There are nicks between the 
blades, marking where they are to be 
broken apart later. As there was no air 
in the forging chamber the blades have 
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Showing How a Razor Blade is Formed. 
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lost none of the brightness of the polish- 
ed rod of steel. 

The next operation is the hardening. 
Again the rod of blades is placed in a 
tunnel and the air is exhausted. ‘This 
time instead of dies there are on either 
side of the rod heads of metal indented 
to fit the blades and inside each head 
PUNS «da *Slrealin Of 
refrigerating brine, 
cooled to below the 
zero of> the ther- 
mnometer. The cur- 
rent is again ap- 
plied to heat the 
rod of blades and 
when they are 
glowing the refrig- 
erated heads close 
together, chilling 
the thin steel, but 
doing it so evenly, 
that it is claimed 
that there is no 
tendency to  pro- 
duce warping or 
cracking. 

still the blades 
are bright and pol- 
ished when they 
come from the hard- 
ening machine. ‘To 
put the finishing 
touch tothe blades, 
Mr. Misko has de- 
vised a refrigerated 
grinding and pol- 
ishing wheel on 
which the cutlery would be kept from 
losing its temper though it were ground 
dry as is the custom. These wheels 
are of hollow iron with the abrasive 
substances cemented to their outer edges 
and the whole kept cool by a stream 
of freezing brine run through the inside 
of the wheel. A factory to make use 
of this process will soon be erected at 
Newcastle, Pa. 


Wind-Shaken Ties Caused Wreck 


By JosEPH H. RALPH 


‘““A Train Upset’’ was a newspaper 
announcement which startled me on the 
evening of a July holiday last summer. 
I was startled, not alone because I was 
expecting my wife and daughter home 
on that train, but also because an accli- 
dent of such a kind ought to be well 
nigh an impossibility on a railroad whose 
business was strictly of the first class, 
carrying practically nothing but pas- 
sengers and these of the high-priced- 
lives variety. 

The train to which the accident had 
happened was a well-known express 
which has upon its route some of the 
most fashionable resorts both for summer 
and winter. A visit made to the scene 
of the wreck resulted in discoveries 
which startled me as much as did the 
story of the accident itself. 

As my purpose is to call attention 
generally to a new danger in railroading 
and not to attack any particular railroad 
management, I shall not give any closer 
clue than is heretofore mentioned to the 
locality of the wreck or the name of the 
road, except to say that the wreck 
occurred within fifty miles of New York 
city. 

The visit to the scene of the wreck 
was made on the day following the occur- 
rence and it was made in the company 
of an old railroad man of skill and high 
standing. His suggestion was that “‘ rail- 
roading is just as positive a science as 
chemistry’? and that a little modest 
Sherlock Holmes treatment of the local- 
ity before the clues were effaced, would 
tell the tale of the wreck in unmistakable 
language. 

About a mile and a half before reach- 
ing station, while riding on fairly 
smooth track, we passed the scene of the 
accident. On alighting we found we 


were at about the middle of a long stretch 
of absolutely straight track laid on a fill, 
raised a few feet abovelow land, which 
was mainly salt meadow, with good drain- 
age ditches on either side, and a road-bed 
of cinder as smooth and level asa bicycle 
path, with ties-regularly spaced and 
fair looking (to me). I could see no 
excuse for any vagaries by passing trains 
and suggested that we sit down right 
there, and wait-for a train home rather 
than walk a mile:and a half in the broil- 
ing sun over such “‘ fine’’ straight track, 
and charge up the accident to a visitation 
of Divine Providence. 

So down we sat and friend Railroad 
started in with some reminiscences ; how 
some years ago this part of the road was 
single-track but the summer and winter 
resort business increased to such an 
extent that something like eight years 
ago it was double-tracked. Now, that 
delightfully sniooth cinder-path look was 
—to him—suggestive of suspicion. The 
track certainly bore no evidence that it 
been disturbed even to replace poor 
ties. 

This discourse led to our walking 
along and closely inspecting the ties. 
They were split out southern ties, all of 
an age without any exception and al- 
though showing a clean smooth face 
proved to be coming to pieces. 

‘‘ Wind shake,’’ said friend Railroad 

He then called my attention to the 
‘‘wear’’ of the rail into ties at the out- 
side of the rail base. This was quite 
deep on nearly every tite. 

‘‘Another proof,’’ he said, ‘‘ that those 
ties had been in service not only a long 
time but that they had never been quite 
equally rammed.”’ 

There was no other apparent reason 
for,some ties not being worn. 
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‘“Why do the rails so seldom cut into 
the ties on their inside edge?’’ I asked. 

‘I. am only a transportation man,’’ 
he said; ‘‘ but track has come to be the 
hobby of my recent acquaintances from 
the technical colleges. I am afraid that 
even they are slaves to custom.”’ 

Rails always showed the spreading 
tendency from the making of the run- 
ning faces of the wheels cone shaped, to 
facilitate their tracking around curves. 
This also tends to make them gravitate 
to the center on straight track. 

‘So far as I know rails have always 
been made reversible and yet old track 
men tell me that the best results are 
obtained by wearing a rail out where it 
is first laid. 

‘“That thrust is there and I can see 
no reason in the manufacture that 
would prevent the making of the rail 
base better to withstand it.’’ 

By this time we had jogged along 
about half a mile and friend Railroad 
said he was afraid I was not much of a 
Sherlock Holmes. Had I not noticed, 
he said, the piles of new ties along the 
road? I certainly had seen them, but 
until he suggested the connection, it had 
not struck me that some one had evidently 
concluded that it was full time to make 
heavy renewals of ties on this section. 

His next suggestion—that this knowl- 
edge was of long standing—was another 
rub, for I did not see that point until he 
called my attention to the fact that the 
ties had been piled alongside the track 
so long that nearly half the piles had 
been on fire one—or more—times. As 
he said, they must have been there a 
long time or else the motive power depart- 
ment was no better than the maintenance 
of way department. 

Just where the accident occurred we 
found a large gang of men at work 
finishing up the re-laying of about 1,000 
feet of track with new ties and rails that 
seemed to have been slightly used. The 
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old rails, badly tarnished, were there as 
well as the remnants of the old ties. 
About half the old ties still held their 
form but looked very bad. The innu- 
merable cracks in them were only too 
evident when they were turned over and 
the ‘‘dead’’ condition of the timber was 
evident from the short breaks that many 
had. ‘These showed no sign of splinter- 
ing. 

The other half of the ties was simply 
piles of kindlings. They had absolutely 
no solid heart, not even enough to hold 
a spike or to hold the rails to gauge. 

For a few feet at either end of the 
repaired track the rails had been ‘‘ spiked 
in’’ a trifle to bring them to guage but 
not enough to indicate that the track 
was ‘‘ wide.’’ 

The accident occurred right in the 
center of the three miles we had tra- 
versed and every foot of this was as 
nearly alike as the eye could tell. We 
could see no reason why the coning of 
the wheels should not push any pair of 


,rails apart or upset a rail at any point. 


Instead of retracing our steps we kept 
on to the next station and looked the 
track over. We found that a good deal 
of work had been done on the last two 
miles. Long stretches had new ties or 
new ballast but all was left woefully 
unfinished. There were sections with 
new ties and ballast and others with new 
ties and with the ballast all out or with 
the ballast so generously apphed that it 
was piled as high as the rails. There 
seemed to be no rule about the sub- 
grade; in some places it was graded up 
neatly with a shoulder some distance 
beyond the end of the ballast line while 
in others it ran in a long slope from 
iiSTICaGicMmlineastom  Lierditclws a lere 
were also many kinds of ballast. There 
were fine and coarse engine or furnace 
cinders, hard coal screenings, several 
kinds of furnace slag and broken stone. 
The ballast not only ran from nothing 
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to rail-full and with ties covered beyond 
the rail, but, curiously, a long section had 
broken stone nicely placed between the 
ties and a solidly packed mass of fine 
cinders a distance beyond. As there 
were good ditches at this point the 
special reason for this peculiar treatment 
was a mystery. 

There was a row of line stakes between 
the tracks all along but Mr. Railroad 
called my attention to the fact that while 
the) “Sline?? @was  yood «the ssunface + 
was a good deal like the ballast ; some- 
times one track had been raised and 
surfaced six to eight inches and some- 
times the other, and at the ends of these 
spots there was a short run off as if the 
job had been hurriedly left. Where the 
new surfacing had not been attempted 
there was quite a general tendency to 
“low joints.’’ 

He also called my attention to the 
curious fact that where the track was 
electrically connected to operate road- 
crossing signal gongs the rule seemed to 
be to connect: one ‘rail on. the: outside 
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and the other on theinside. The reason 
for this we left as unsolved just as we did 
the double supply of wires from a draw- 
bridge over a river to the warning signals 
—half of which were niore or less strag- 
gling alongside and up on the meadow. 

As we neared our station we found a 
good many more new ties in or along 
the track. ‘These seemed to be of north- 
ern growth—ordinary timber faced on 
two sides—but cut from such dead timber 
that the sap-wood had so nearly decayed 
that it had been trimmed off. Some had 
a very wide face but many were very 
narrow and altogether they were just 
about good for ‘‘ rejecteds.’’ 

I probably have not enumerated more 
than half the little ‘‘ pointers ’’ my rail- 
road friend called my attention to but I 
voted ‘‘for acquittal’’ for the trainmen 
for that wreck. But certainly some one 
is responsible and the company is run- 
ning a terrible risk in using such track 
for heavy and fast expresses and for the 
heavy passenger traffic to the resorts 
along its line. 


Electricity on the 


The new Pyrmont bridge at Sydney, 
New South Wales, which was formally 
opened to traffic on June 28, is not only 
the largest structure of its kind in Aus- 
tralia, but it is strictly up to date in its 
appointments. The draw, which weighs 
800 tons, is operated by electricity and is 
controlled by the touching of a button. 
It can be opened or closed in 44 seconds. 
The total length of the bridge is 1,758 
feet. The swing span is 223 feet long. 
The slewing of the draw, lifting its ends, 
operating the gates, controlling the traf- 
fic and the lighting of the roadway are 


Pyrmont Bridge 


all electrically done and are controlled by 
a man stationed in a conning tower at the 
center of the bridge. Both the slewing 
and lift motors are carried on a platform 
inside the drum, the former working 
through a train of gears a vertical shaft, 
on the lower end of which is a cast steel 
pinion meshing with a cast steel rack se- 
cured to the top of a pivot pier, while the 
end lift is effected by means of cones on 
horizontal shafts worked by a 35 horse 
power motor gearing on to a longitudinal 
shaft running the whole length of the 
bridge span. 


Protective Paints for Iron and Steel 


BY G2 GIO CONNOR 


To people interested in iron and steel 
(and in this age of machinery who is 
not?), the protection of the metal from 
corrosion is a serious problem. Iron and 
steel have a very bad quality in common, 
that of rapid disintegration if not pro- 
tected from moisture and air. In other 
words, they rust and keep on rusting 
more and more. The chemical affinity of 
iron and steel for oxygen is a great mis- 
fortune, and many are the means devised 
to check this failing. The principal one 
is painting. The object of painting is to 
cover the metal with a thin layer of some 
substance impervious to air and moisture 
and not easily rubbed off by friction. 

What have we learned from experience 
and from science in this regard? First, 


that oils are least disposed to combine 


chemically with water, and, second, that,, 


oils alone cannot be used as a protective 
coating for metals. In the first place, to 
prevent the coating from rubbing off at 
the slightest friction, the oils must dry 
with a hard outer layer. In this drying 
process in which the oil atoms absorb a 
certain amount of oxygen, a shrinkage 
takes place which leaves interstices, or 
pores through which air and moisture 
have access to the metal. A finely pow- 
dered substance is therefore mixed with 
the oil before it is applied over the metal 
surface to fill up these pores. This sub- 
stance is generally known as the pigment, 
and the oil is called the vehicle. The two 
combined form paint. 

Centuries of experiment and study 
have shown that no oil has yet been found 
to equal pure linseed oil as a vehicle for 
paint under ordinary conditions, and it 
may be set down as an axiom that nothing 
but pure linseed oil should be used as a 


vehicle for paint on iron and steel. There 
are legions of substitutes on the market 
with more or less pretentious claims, but 
none so far has proved its equality with 
linseed oil in the only absolutely convinc- 
ing way, by practical use. 

In the matter of the solid ingredients 
or pigments there is no such absolute 
unanimity. Under certain conditions, 
certain pigments act better than others, 
so that to make a judicious selection in 
this matter it will be necessary to estab- 
lish a few general principles. 

Two things are essential in a good pig- 
ment: First: It must mix intimately 
with the oil, so as to remain in suspen- 
sion in it for some time, and consequently 
must be susceptible of grinding into a 
very fine powder. Second: It must not 
contain any elements producing chemical 
or electric action when brought in con- 
tact with iron and steel. 

Theoretically, all pigments in paint are 
supposed to be entirely surrounded by the 
oil and insulated by it, but experience has 
proven the contrary in several instances. 
The principal pigments in use today and 
fulfilling more or less the above condi- 
tions are products of lead and zinc, iron 
oxides and carbons. 

White lead, which is a carbonate of 
lead, and red lead, an oxide of lead, and 
zinc oxide are so well known as to need 
no further description. When pure they 
make excellent paints mixed with pure 
linseed oil, but unfortunately they are 
easily adulterated with cheap substances 
and these adulterations are sometimes 
hard to detect except by a searching 
chemical analysis or the practical test of 
time. 

Iron oxides are also very largely used 
in paints, and are, generally speaking, 
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good as pigments in proportion to the 
percentage of ferric oxide they contain. 

Of late years engineers and others in- 
terested in the protection of iron and steel 
from rust have been turning their at- 
tention to carbons as a pigment for this 
purpose, and the results due to the use 
of these paints seem to warrant the asser- 
tion that they are so far the best adapted 
for the purpose. Pure carbon is abso- 
lutely inert; that is, it is not affected by 
acids or sulphurous gases which do affect 
lead products and iron oxides. It is also 
susceptible of great fineness, more so than 
any other substance used in paints, and 
its density is such that it does not settle 
in the oil, but remains in suspension for 
an almost indefinite time. 

Carbon pigments may be roughly di- 
vided into two classes: natural carbons 
known under the general name of graph- 
ites; artificial carbons produced from the 
smoke of various substances. 

The first class, or graphites, is now 
largely used as pigment and varies in 
efficiency according to the percentage of 
pure carbon contained, the form it takes 
and the nature of the foreign substances 
with which the pure carbon is contained 
The graphites have, however, one draw- 
back; they do not as a rule adhere well 
after the first coat, owing to the silicious 
nature of the foreign substances they 
contain, which also affects their dura- 
bility. 
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The second class, or smoke carbons, 
varies very much both as to the purity of 
the carbon and the molecular form it 
takes. The most common form, known 
as lampblack, is produced by the com- 
bustion of petroleum oil and is very 
largely used in making black paints. 
Within a few years, however, a new kind 
of carbon black, the product of natural 
gas smoke, has been made commercially 
available, and this carbon black seems 
both theoretically and practically to ap- 
proach nearer to the ideal pigment than 
any other. It is almost pure carbon and 
its molecular form seems to give it an ad- 
hesiveness and a homogeneity when 
mixed with linseed oil that no other pig 
ment possesses. Its density is but slight- 
ly greater than that of the oil itself and it 
remains unaltered indefinitely. 

To sum up the present condition of the 
problem referred to at the beginning of 
this article, it is, that a number of paints 
protect iron and steel from rust for a few 
years, but none has yet been discoy- 
ered which is a permanent protective. 
Pure pigments and pure linseed oil give 
the best results and should be absolutely 
insisted upon wherever paint is used on 
iron or steel. Of all the pigments gener- 
ally in use today carbons have shown the 
best results, and it may be considered a 
rule that the purer the carbon is, the 
better will be the paint. 


Safety Against Trolley Accidents 


A clever arrangement for at once se- 
curing safety along trolley roads in case 
of fallen wires or other accidents, is the 
invention of Heaton & Smith, electrical 
engineers, of London, England. The de- 
vice is contained within a cast-iron box 


which may be fastened to a trolley pole. 
Within is a grounding switch which, if 
left to itself, would ground the trollev 


wire. It is held open by a cord which 
is released by the breaking of a pane 
of glass. In case of an accident, all that 
is needed to make the section safe is to 
break this pane of glass. The grounding 
of the line gives notice at the power house 
and repairs can be sent at once to the 
proper section. So long as the line is 
erounded there is no danger to the work- 
men'in making the repairs. 
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With Petroleum Bri- 
quettes 


Experiments 


The French Navy is experimenting 
on petroleum briquettes, made on the 
Gonnet process, with a view to their 
adoption. They are said to be composed 
of ninety-seven per cent. of carbon and 
three per cent. of hydrogen. Volume for 
volume, they are half the weight of coal, 
and leave no more than from two to 
mated. per cent. of-residue. There is. io 
cinder, the briquettes preserve their form 
like coal when burning, there is no smell 
and no smoke, and they may be damped 
without deterioration. They burn with- 
out exploding or sending off sparks, and 
give a large and clear flame. The mean 
calorific force of these briquettes is 
13,000 calories. Other briquettes are 


made, half coal and half petroleum. They 


are cheaper, but are less advantageous, 
owing to their density and less heat-pro- 
ducing power, which is 9,000 calories. 
Mie oil used comes fromthe United 
States, the French article containing too 
much fatty material for the purpose. 
When made from cheap petroleum and 
sold in large quantities, the price of the 
briquettes is about the same as that of 
coal.—American Manufacturer and Iron 
World. 


An Electro-Magnetic Rectifier 


Mr. G. H. Morse describes apparatus 
arranged at his suggestion by Mr. C. R. 
Cushman, in the electrical engineering 
department of the University of Ne- 
braska. The object of the experiment 
was to see if an alternating current could 
be divided up inte two uni-directional 
fluctuating currents by means of an elec- 
tro-magnet. The experimenter used an 


arc between three carbons. Two of the 
carbons were placed side by side, and the 
third carbon opposite them. Across this 
space, where the arc played, a strong 
magnetic field was established by means 
of an electro-magnet. The connections 
were such that the current in one direc- 
tion passed only through one of the car- 
bons of the pair and in the opposite di- 
rection through the other carbon. That 
this was so was ascertained by means of 
ammeters and by altering the strength of 
the field, which was done by varying the 
position of the magnets. A point was 
reached at which the current in each of 
these alternative circuits was just half of 
the alternating current in the main, and 
had no reversal. It seems that the elec- 
tro-magnet made the arc jump from side 
to side according as the direction of the 
alternate current varied. — Electrical 
World and Engineer. 


Combining the Automobile and the 
Cinematograph 


French ingenuity has made the auto- 
mobile the servant of the cinematograph 
in the following manner: A voiturette 
has been fitted with a large box enclosing 
a small dynamo, switchboard, wires, etc. 
When it is desired to exhibit the cine- 
matograph, the dynamo is fixed to the 
front of the car, then connected with the 
motor, and there is your electric battery. 
The performance over, motor and dyna- 
mo are detached, the dynamo replaced in 
the box, and the car is ready to run to 
the next place of exhibition. Considering 
the heavy transport the cinematograph 
usually necessitates, this seems a very 
useful application of the automobile.— 
Automotor Journal. 
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An 


Iridescent Coating for Copper 


A method of forming brilliant and 
variegated surface colorings upon metals 
through the agency of electrolytic de- 
posits consists of connecting the article 
to be coated as the anode in an alkaline 
solution of litharge and carefully regulat- 
ing the current. This method depends 
upon the deposition of exceedingly thin 
lead films of lead peroxide. Such films 
give most brilliant interference effects, 
resembling the changing tints in a soap 


bubble and being, in fact, attributed to the 


same optical phenomenon. Articles so 
colored have found much favor since 
the early days of galvano-plastics —Elec- 
trical World and Engineer. 


Electric Canal Towage in Belgium 


A novel system of electric haulage is 
that installed on a canal between Brus- 
sels and Charleroi, which has a length of 
fifty miles. The hauling is done by means 
of tractors which can draw five boats 
laden with seventy tons at a speed of 
a little over two and a half miles an hour. 
These tractors are supplied with current 
from an overhead line by means of a 
triple trolley and are driven by five horse 
power, six pole, three phase motors. A 
leather pinion with twelve or sixteen 
teeth is fixed to the axle of the motor 
and drives a shaft on which there is a 
clutch, with which it is possible to drive 
a chain connected with a driving axle 
or with a conicle winch on the other side. 
The tractors run along the bank of the 
canal and where this is too narrow to 
admit of passing they simply exchange 
boats and return on their own road. In 
passing through towns where the river 
banks are covered with warehouses or in 
going through crowded locks, electric 
tugs or launches are used. Although 
the tractors have been proven powerful 
enough to haul from four to five boats, 
the Belgium government, possibly 
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through fear of disintegration of the 
bank by the effort of the tractor or the 
“wash” of the boats, does not allow this. 
The boats are therefore hauled singly, 
which’ is a more expensive method, par- 
ticularly as regards the item of labor. 
The commercial speed of hauling is four 
kilometers per hour while the speed with 
horses is between one and nine-tenths and 
two kilometers per hour.—Electrical 
World and Engineer. 


Copper 


The total production of copper in 1901 
was 512,131 tons, as compared with 
486,039 tons in 1900. America produced 
262,206 tons, a decrease of about 6,000 
tons. Next in order come Spain and 
Portugal, with an output of 53,621 tons, 
and Australasia third, with 30,785 tons, 
as compared with 23,000 in 1900. ‘The 
gold production of the United States for 
I90I was $80,218,800. The value of 
the copper produced in the same year 
was $102,917,000. 


Platinum in Porto Rico 


The interesting and probably impertant 
discovery has been made that platinum 
exists in Porto Rico. It is found mixed 
with placer gold got on the island from 
the negro peons who were panning it. 
Ignorant miners are so likely not to know 
platinum and to sort it out and throw it 
away when it appears in the pan with 
gold that it is probable the quantities 
that may be found in Porto Rico may 
be larger than would appear from this 
small trace. At any rate, what there is 
can probably be got out very easily as a 
by-product in gold placers which yield 
from 15 to 35 cents to the pan. That 
which was found came from Corozai, in 
the northwestern part of the island, about 
forty miles southwest of San Juan, 
whence it is reached by good wagon 
road.—San Francisco Mining and Engi- 
neering Review. 
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Reduction by Aluminum 


The exothermic or endothermic reac- 
tion of aluminum is made use of in an 
electro-chemical method for reducing ox- 
ids, a patent for which has been granted 
to Dr. Frederick C. Weber, of Chicago. 
He attributes the occasional explosive vio- 
lence of the “thermite” reactions largely 
to the presence of water, free or com- 
bined, in the reducible oxid, and avoids 
the difficulty by a preparatory treatment 
through the agency of electrically ap- 
plied heat; for initiating the reaction, it 
suffices to fuse a portion of the aluminum, 
and this is accomplished by its inclusion 
in a second circuit. The objects attained 
are thus a regulation of the reaction and 
the avoidance of a contamination of the 
product by the base of an easily reduc- 
ible oxid such as is ordinarily used, with 
aluminum or magnesium, for producing 
the initial high local temperature. The 
arrangement of the charge is as follows: 
In the bottom of a metal crucible, lined 
with graphite or lime and an additional 
lining of mineral wool, mixed, if desired," 
with lime or magnesia, is a spiral of fine 
aluminum wire connected in a circuit; 
this wire is surrounded by its atomic 
equivalent of an oxid in a state of very 
fine division. _A sheet of tissue paper 
separates this oxid from the main charge 
comprising granulated aluminum in ad- 
mixture with the oxid, such as boron tri- 
oxid, to be reduced. In this main charge 
also, atomic proportions of oxid and alu- 
minum are observed, the weight of the 
main aluminum helix and of a supple- 
mental crucible lining of aluminum be- 
ing considered in estimating the propor- 
tions. This large helix of aluminum is 
included in another circuit, and in opera- 
tion sufficient current is passed to thor- 
oughly dry and otherwise prepare the 
charge, whereupon by shifting the cur- 
rent through a smaller helix, the wire 
is fused and its reaction with the sur- 
rounding oxid initiates the general reduc- 
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tion; as the reaction spreads rather slow- 
ly through the coarse mixture, it is pos- 
sible to add additional quantities as re- 
quired. It is stated also that by heating 
the mixture by means of the main helix 
to a temperature just short of the fusing 
point of aluminum, reactions may be ob- 
tained with oxids, which require for their 
reduction a higher temperature than is 
furnished by the oxidation of aluminum. 
—FElectrical World and Engineer. 


How the Secret of Making Cast Steel 
Was Stolen 


The history of cast steel presents a 
curious instance of a secret stealthily 
obtained under the cloak of an appeal to 
philanthropy. In 1760 there lived at At- 
terchff, England, a watchmaker named 
Huntsman. He became dissatisfied with 
the watch springs in use, and set himself 
to the task of making them homogeneous. 
He succeeded; his steel became famous, 
and about 1770 a large manufactory of 
this peculiar steel was established at At- 
tercliff. The process was wrapped in 
mystery, faithful men were hired, high 
wages paid, and stringent oaths admin- 
istered. One midwinter night, as the tall . 
chimneys of the Attercliff Steel Works 
belched forth their smoke, a _ traveler 
knocked at the gate. It was bitterly cold, 
and the stranger awakened no suspicion. 
Moved by motives of humanity, the fore- 
man let him in. Feigning to be worn out 
with cold, the fellow sank upon the floor 
and soon appeared to be asleep. ‘That, 
however, was far from his intention. He 
saw workmen cut bars of steel into bits, 
place them in crucibles, and thrust the 
crucibles into the furnace. The fire was 
urged to extreme heat until the steel was 
melted, and then drawn out and poured 
in liquid forms into molds. Mr. Hunts- 
man’s factory had nothing more to dis- 
close; the secret of making cast steel had 
been stolen.—San Francisco Mining and 
Engineering Review. 
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ABSTRACTS FROM THE FOREIGN PAPERS 


What Light Costs 


Prof. Vivian B. Lewes, the celebrated 
expert, made public the following esti- 
mate as to the cost of lighting by various 
methods, in a lecture recently delivered 
before the Petroleum Institute of Lon- 
don, England: 

COST OF I,000 CANDLES PER HOUR. 


Hlectricity 7 cents per unit: hots 
Incandescent ...... slate Wee eh Tea iaia lteter 28 
AS OS Rice SIRT oa Ee eos Sere 7.5 

Coal-gas: 

Tat aie 5. sce eee tee gee eres 36 
ALSand es oct ci a eae 24 
Incandescent. 2. oi eee cet. ne tele 4.5 
Incandescent high-pressure,........ 3.5 
Oil: 
Lamp (Oil st16 cents)G. 6... ae eka es 14.5 
Oil-gas (oil at 8 cents). 0... ote... 12.0 
Incandescent lamp (oil at 16 cents)... 4.5 
Incandescent air-gas (spirit at 20 cts.) 4.0 
Kitson lamp (oil at 16 cents)......... 20 


Carbon a Non-Conductor Under High 
Pressure 


London Invention 


While melting carbon and maintaining 
it in the liquid condition, Dr. A. Ludwig 
discovered the curious fact that under a 
pressure of 1,500 atmospheres—the pres- 
sure employed in the electric furnace to 
achieve the above result—the  elec- 
tric arc failed, the current refusing to 
pass even when the voltage was much 
increased. It is supposed that as the 
carbon passed into the liquid and trans- 
parent state, it assumed a rare allotropic 
form, becoming a non-conductor. The 
experiment was too brief for a study of 
this condition, but was made to include 
a sudden cooling of the molten carbon 
by a flooding with water of the interior 


of the pressure vessel. Though minute 
diamonds were recognized in the gray 
powder thus obtained, the result was not 
wholly satisfactory. 

Vibratory Anesthesia 

Some years ago a man went to sleep 
on a railroad track and was decapitated 
by a train. The doctors who examined 
his body after the accident stated that 
they believed him to have been restiny 
on the track, and that the vibration. of 
the rails produced a condition of sleep 
and semi-coma or genuine anesthesia, 
so that he was absolutely unaware of the 
train’s approach. 

Other vibratory means of producing 
insensibility have been tried from time to 
time and all of them seemed to have a 
certain amount of merit, but a new elec- 
trical apparatus, which was primarily in- 
tended for dental work, seems to have 
been the most successful. 

In recent experiments conducted in 
Paris by M. Regnier, who is head of the 
electro-therapeutic laboratory of the 
Charity Hospital, high frequency elec- 
tric currents were employed with entire 
success. The method followed by the 
experimenter was as follows: 

A device invented by M. Gaiffe was 
placed in connection with an electrode 
and the part to be anzsthetized, the 
electrode being modelled from a clay cast 
and rendered a perfect conductor by an 
interior covering of thin sheet tin and a 
metallic powder. ‘To absorb the heat 
produced by the current, the tin sheet 
was covered with a layer of damp asbes- 
tos paste. } 

M. Gaiffe’s invention is composed of 
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a coil having a thirty centimeter spark, 
a Contremoulin interrupter and an Oudin 
resonator connected with a petroleum 
condenser. On the conductor is placed 
a galvanometer, which connects the re- 
sonator and the electrode, and indicates 
the intensity of the current passing into 
the patient’s body. Insensibility is pro- 
duced within a few moments after the 
machine is started. 


A Solder for Aluminum 


London Electrical Rewiew 


In the making of a valuable solder for 
aluminum, four points must be consid- 
ered: It must be composed of some 
metal or alloy which fuses at a low tem- 
perature, so that it shall flow smoothly 
from a copper, nickel or aluminum sold- 
ering bit. It must not oxidize apprecia- 
bly nor segregate when heated to its 
melting point on the bit. It must, as a 
whole, be as electro-positive as possible, 
so that it may not be capable of form- 
ing with the aluminum object to which it 
is applied, a galvanic couple of sensible 
voltage. The fourth requirement con- 
‘cerns the aluminum surface itself; it 
must be cleaned from its film of oxide 
either by mechanical or chemical agency 
during the act of soldering; that is to 
say, while the metal is protected (if pos- 
sible) by the molten solder from the sur- 
rounding atmosphere. 

Dr. Richards’ solder for aluminum has 
been in existence for eight years. It was 
patented in Great Britain under the name 
of W. A. Briggs, on November 9, 1892 
(No. 20,208). The active ingredient for 
removing the oxide is phosphorus, and, 
according to the specification, the solder 
is prepared by mixing 32 parts of tin 
with 1 of phosphor-tin containing 5 per 
cent phosphorus, then adding 1 part of 
aluminum, previously melted with 8 
parts of zinc. It was also stated in the 
English patent that the melting point of 
the solder might be lowered by increas- 
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ing the percentage of tin, while its me- 
chanical strength could be improved by 
raising the proportion of aluminum and 
zinc. Further experience with the mate- 
rial has shown, however, that the normal 
composition, as given by the formula of 
the specification, tends to liquidate when 
melted a second or third time; and-so 
the solder is now composed of aluminum, 
I part; .:phosphor-tin; «1. ‘part ;> zinc, . 11 
parts, and tin, 29 parts. It is used much 
in the usual way with a copper or nickel 
bit; but the aluminum requires to be 
first “tinned” (1. e., coated with the sold- 
er as is done in soldering copper or sheet- 
iron), before the two pieces which have 
to be united are brought together. No 
flux is employed either on the bit or on 
the sheets, as the contained phosphorus 
effects) ihe cleaning’ “necessary. »..) his 
solder has been adopted largely in Amer- 
ica, and yields results probably as good 
as can be expected with aluminum; it has 
also been recommended by the authori- 
ties of the Neuhausen Aluminum Works. 
It is known to be permanent for over 
three= sears; o> be as. strong’ = as, or 
stronger, than the aluminum itself, to be 
reasonably cheap, to have a color match- 
ing well with the rest of the object, but 
to darken after the lapse of time. 


Cervera System of Wireless Tele- 
graphy 
La Nature, Paris 


For about a year the scientific press of 
Spain has contained details of the system 
of wireless telegraphy invented by Com- 
mandant Julio Cervera Baviera, of the 
Spanish navy. Numerous experiments 
conducted with this apparatus on Span- 
ish territory have also been reported, 
chiefof them being the trials held under 
the auspices of the War Department, 
between Ceuta (an island between Gib- 
raltar and Africa, and near the African 
coast) and the Spanish town of Tarifa, 


which are distant about thirty-four 
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kilometres. Some of the articles re- 
cently published claim the speed of 
twenty-four words per minute for Sr. 
Cervera’s system. If verified, this claim 
will show it to be more than twice as 
rapid as the Marconi system. It has 
also been announced that a company has 
been formed in France to exploit the 
Cervera wireless telegraph system in 
connection with the Hughes apparatus, 
thus having a combination whose speed 
should eclipse all previous records of 
any sort for transmitting and recording 
sucht messages. 

The Cervera transmitter is similar to 
that described by the chief of Italian 
engineers, Della Riccia, in the A7vesta az 
Artigheria e Genito, September, 1897, 
A manipulator and a battery of accumu- 
lators or piles (galvanic or electric bat- 
teries), or a dynamo of continued cur- 
rent, are put in circuit with the primary 
of the induction coil furnished with an 
interrupter “and (a- condensér> = ihe 
source of energy and the “interrupter 
can be replaced by an alternating current 
machine. ‘The secondary boundaries of 
the induction coil come out at the ter- 
minals of an oscillator connected across 
the condensators, respectively to -the 
ground and to the antennae. The con- 
densators augment the capacity of the 
system and consequently the energy of 
discharge given by C V2, where C is the 
capacity and V the difference of poten- 
tial. The close connection within the 
ground in the Cervera negative trans- 
mitter is not even necessary; it can be 
replaced by other agencies. For the rest, 
its suppression diminishes but does not 
arrest the transmission. 

The Cervera apparatus is characterized 
by two species of transmitters equally 
interesting. The first is a manipulator 
like a piano keyboard. In touching 
with the finger the button or touch of 
ebony which carries the letter or sign 
to be transmitted, it produces the points 
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which represent the letter or sign of the 
Morse alphabet. Itisa keyboard similar 
to that of a writing machine. Lastly, 
Sefior Cervera has employed a manipu- 
lator in which he suppresses absolutely 
the rupture sparks. Sefior Cervera ob- 
tained this by putting one part to the 
earth directly and the other across a 
condenser, where the interruption of the 
current takes place. ~=“UhesCemermmar. 
ceiver approaches very much the last 
form of the Marconi receiver, except 
that it is, to our mind, more complicat- 
ed. ‘The antenna is connected with the 
earth across the primary of a little trans- 
former, of which the boundaries of the 
secondary are divided in the middle by a 
condenser, ending at the electrodes of a 


coherer. The battery, which is in the 


‘circuit of the coherer, works a first relay, 


closing the circuit of a second relay 
which has four roles; first, to work a 
Morse; second, to work a ‘‘ knocker” 
for disconnecting the sensitive tube 
(which is easy of regulation and is made 
of filings and electrodes of magnetic 
metal); third, to interrupt-the eurrent 
of the battery of the coherer (this is con- 
fined to the armature of the knocker) ; 
fourth, to interrupt the circuit of an 
electro-magnet, which governs by mag- 
netic cohesion (consequently by the 
pressure of the filings) the sensitiveness 
of the radio-conductor. It is to be 
noticed that each one of the three parts, 
the Morse, knocker, and the _ electro- ~ 
magnet, has an electric sourcesmer 
with the battery, coherer and relay, 
makes five. electric — sourcéss tai 
Cervera receiver... This beitig sopaitas 
difficult to admit, as the daily journals 
have just announced, that with the 
Cervera system they have been able to 
communicate at a speed of twenty-four 
words a minute, whereas with the 
Marconi system an average speed of 
only ten words (of five letters) can be 
attained. 


With Our Foreign Consuls 


An Electrically Driven Fire Pump. 
—Consul Haynes, at Rouen, France, 
sends the following interesting notice 
of a fire pump which was recently tested 
itnatecity .. An.experiment was lately 
made at the Hotel de Ville with a new 
fire pump invented by Mr. Robert Le- 
febre, captain of the Rouen fire com- 
pany. This pump is so small that only 
a very light two-wheeled cart with one 
horse is necessary to transport it. The 
dynamo is so constructed as to be run 
by a current from the street car or elec- 
tric light wires, and is brought into con- 
tact with them by means of a hooked 
pole or rod. The pump furnishes a pres- 
sure capable of throwing a jet of water, 
with a force equal to that of a steam 
Pump, toa height of over 100 feet. It 


also has the advantage of being placed, 


quickly in action wherever there is an 
electric current. For this operation, it 
took only three minutes in the experi- 
ment, whereas to get a steam pump up 
to the same pressure takes fourteen min- 
utes. 


The Telephone Service of Germany. 
—According to. Consul-General Guen- 
ther, stationed at Frankfort, Germany, 
the telephone service of Germany 1s car- 
ried on by the Post-Office Department. 
According to an official report, the cost 
Otihe entire plant, up to April 1, 1902, 
amounted to about $42,000,000. Up to 
April 1, 1901, the cost had been $36,600,- 
ooo. At the beginning of the present 
year, 2,024 places had public telephone 
stations, with 322,281 miles of line. 
These stations averaged 2,205,906 con- 
versations per day, or about 804,000,000 
per year. The following cities have the 


greatest number of public telephone sta- 
tions : 


Number, 
BCTV e cere ee Ce ee NS 51,501 
Len Estau ha (ita a" aalOe Arnal abet Geel eee 20,823 
Pronk Loni. see weetaer niet Sete ak. 9,271 
DITEsd eircom tc aiitbaterg s Sice 8,914 
EO Ates SV nc. Poi ars di prin rene eUen 8,725 
GCOlO rte away aire mech ee tot, Ste ye 7,484 


The total number of employees in this 
service is 8,189, of which Berlin has 
1,712. 


Electricity for Cultivation of Plants. 
——A Frankfort journal of recent date de- 
Scribes. experiinentsssmade by <M. =. |; 
Fuchs, a wine producer of Elba, in the 
use of electricity in grape culture, writes 
Richard Guenther, Consul-General at 
Frankfort, Germany. 

He planted, some years ago, four fields 
with native grapevines, in the midst of a 
district infested with phylloxera, and 
treated two of these fields with “air elec- 
tricity.” 2 The’ ditferencé in’ the: develop- 
ment of the grapes of the fields was ap- 
parent; those treated with electricity 
yielded better_results, both in quantity 
and quality, and were not infected with 
phylloxera, while the other fields were. 

Mr. Fuchs has demonstrated that elec- 
tricity increases the fertility of the soil. 
It is not sufficient to simply conduct air 
electricity to the earth, but there should 
be a direct metallic connection of the 
electric conduit with the main stem of 
the plant. On a field of about 2% acres, 
five masts are erected, the tops of which 
are supplied with an arrangement for ac- 
cumulating atmospheric electricity. These 
accumulators are connected with each 
other by wires. Wires are laid in the soil 
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about 14% feet deep, forming an evenly 
distributed metallic net. Every accu- 
mulator is connected with this metallic 
net by a wire running along the mast. 
Short wires connect with the plants, the 
free ends being stuck into the stem or 
into the main root thereof. 


Alcohol for Fire Engines in Han- 
over, Germany.—Consul-General Rich- 
ard Guenther writes from Frankfort: 

The use of alcohol for technical pur- 
poses is being extended. The chief of 
the fire department at Hanover has con- 
structed an alcohol firing apparatus, in 
connection with an automobile fire en- 
gine, which is said to be satisfactory. 
The fire department of this city had been 
using the first automobile fire engine in 
Germany, which does away with the dis- 
advantages of smoke and noise during 
the trip, and it proposes to procure an- 
other alcohol automobile engine. 


New Mexican Railway. — Consul- 
General P. C. Hanna, of Monterey, re- 
ports that the Coahuila and Pacific Rail- 
road Company (an American property) 
has completed its line from Saltillo to 
Torreon, thus giving Saltillo—the capi- 
tal of the State of Coahuila—a second 
connection by rail with the United States. 


An Opening for American Automo- 
biles and Bicycles in Algeria.—Daniel 
Kidder, U. S. Consul at Algiers, writes 
that there is no reason why automobiles 
and bicycles manufactured in the United 
States should not be sold in Algeria, as 
the inhabitants of that country are fa- 
vorably disposed to American manufac- 
tures of all kinds, especially machinery. 
Freights between the United States are 
very low, and the newly established Le- 
vant line gives bi-monthly service be- 
tween New York and’ Mediterranean 
ports. 

Of the 100,000 population of Algiers, 
one-half is of European birth and de- 
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scent. This portion of the population 
owns about 900 automobiles and about 
300 motocycles, these being exclusively of 
French manufacture. 

Algeria is a country specially adapted 
to the use of automobiles, both on account 
of its excellent roads and the steep grades. 
which prevail. As far into the country as 
roads are built, they are constructed with 
great care and kept continually in repair. 
Many of them are military roads adapted 
for the rapid movement of soldiers, in- 
cluding, of course, artillery and muni- 
tions, the railroads being wholly inade- 
quate for such purposes. Other roads. 
are almost as good, owing to the neces- 
sity of bringing heavy loads of wine 
from the vineyards of the interior to the 
seaboard. 


Demand for Drills in South Africa. 
—Consular Agent W. D. Gordon writes. 
from Johannesburg that he has been re- 
quested to secure data in regard to drill- 
ing outfits suitable for drilling alluvial 
wash a depth of 25 to 30 feet and a core 
6 inches or more in diameter, if desired. 
If American merchants will forward in- 
formation to Mr. Gordon he will see that 
it is placed in the proper hands without 
delay. 


German Iron for America.—Consul- 
General Richard Guenther reports from 
Frankfort : 

According to a recent report of the 
Chamber of Commerce at Dortmund, the 
extraordinary increase of demand in the 
United States has made it possible for 
German works to dispose of their sur- 
plus there. This possibility still exists, 
and these orders have prevented further 
reduction of output in Germany, although 
it is not to be presumed that this market 
will be anything but temporary, as Amer- 
ican establishments will eventually be able 
not only to supply the home demand, but 
to throw quantities of iron and _ steel 
goods into the older industrial countries. 
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Workmen who know the kinks of their trades, the 
tricks played by machines and tools, and ready meth- 
ods for meeting shop emergencies, are invited to con- 
tribute to this department. 


To the Editor of THe ELEctTRIcAL AGE: 

Sir :—Several years ago there came 
into my hands a specimen of Chinese 
printing type, made of brass, which puz- 
zled all who saw it as to how it was 
made, and the recollection of it still puz- 


zles me. The type was about a quarter 
of an inch square and about one inch 
high with a perfect letter face. Men 
well versed in type-making and all others 
who saw it said there seemed to be no 
doubt that it was cast in a steel or iron 
mould, but none could imagine how this 
had been successfully done. 
perfect casting, bearing all the marks of 
the. mould the same as. ordinary type 
does and without any signs of any after 
finishing. Any filing or grinding on the 
cast surface would have been recognized 


at once by many of those who examined 
the type. This had come from the mould 


a perfect and finished article. But how 
was it made? Have the Chinese some 
secret in casting brass still unknown to 
Mempcople of thé Vest? li finished 
brass articles could be produced from 
steel moulds as white metal articles are 
now produced, it would be one of the 
notable achievements of the century. 

I have made many experiments in cast- 
ing brass into steel moulds, but have 
failed to obtain good results. I[ now 
write to ask if any of your readers can 
give me any information on this subject. 

The Chinese type had a peculiar ap- 
pearance along the sides. The sides felt 


le was: a 


smooth to the touch, but to the eye had 
a roughened look as if the type were 
made up of small globules of metal 
poured one after’another, and each flat- 
tened down upon the other. 

I prized this remarkable specimen of 
Chinese skill very highly, but through 
loaning it to one of my friends it went 
astray and I have not been able to recover 
it. I still have hopes that it will come 
to light and be returned to me. 

Yours respectfully, 
A. SMITH. 

New York, Aug. 15. 


A Fire Escape of Steel 


A new fire escape which might prove 
useful for factories, shops and hotels has 
been patented by a Springfield man. It 
consists of rings of steel wire joined to- 
gether by smaller rings of steel and the 
whole arranged so that it makes a steel 
ladder when it is dropped from a win- 
dow or roof. 


An Explosive Arc Extinguisher 


Gerald William Partridge, of London, 
England, has patented in this country a 
novel mechanism for extinguishing the 
dangerous .electric arcs, formed by the 
breaking of high tension currents. The 
arc is to be extinguished by a blast, eith- 
er from the release of some fluid kept 
under pressure, such as carbon dioxide, 
or by an explosion, like gunpowder. 
What Mr. Partridge actually uses for ex- 
tinguishing the arcs is the well-known 
“sparklet,’ made for charging drinking 
water with carbonic acid gas. Vessels 
containing the substances for the blast 
would be placed where the arcs were like- 
ly to be found, and the release or explo- 
sion of these would be effected by any 
production of undue heat. 
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Mr. William C. Banks, of the Gordon 
Battery Company, city, has returned from 
an extensive tour of the west. 

Mn .Ce Weep bLuntof thea eves blunt 
Company, accompanied by his family, is 
spending a prolonged period in Scotland. 

Mr. M,. -Ab-Oberlander, purchasing 
agent of the Western Electric Company, 
New York city, has gone to the Thousand 
Islands for several weeks’ vacation. 

Gen. A. W. Greely, chief of the United 
States Signal Service, recently sailed for 
Alaska, to superintend the building of 
the government telegraph from Valder to 
Eagle City. 

Mr. tlorace Porter, assistant superin- 
tendent of the Cincinnati Traction Com- 
pany, has resigned his position to accept 
that of superintendent of the street rail- 
way at Paducah, Ky. 

Col. R. G. Monroe, a prominent leader 
in political reform movements in New 
York, has been appointed to succeed Mr. 
J. H. Dougherty as commissioner of wa- 
ter supply, gas and electricity. 

Mr. Sigmund Bergman, of Berlin, Ger- 
many, formerly connected with the Gen- 
eral Incandescent Arc Light Company, of 
this city, will soon visit the United States 
to confer with Mr. Thomas A. Edison. 

Frederick C. Stevens, formerly presi- 
dent of the Washington Traction and 
Electric Company, has been nominated 
for state senator by the Republicans of 
the forty-sixth senatorial district in New 
York. 

Mr. George B: Francis, of Providence, 
R. I., has resigned his position with 
the United Traction Company, of that 
city, and will now be associated with 
Westinghouse, Church, Kerr & Company, 
New York. 
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Mr. I. J. Spaford, at one time superin- 
tendent of telegraph for the Burlington, 
Cedar Rapids and Northern, has been 
elected assistant superintendent of tele- 
eraph for the Chicago, Rock Island and 
Pacific Railroad Company. 

Mr. O. H. Ensign, «chief en@ineemaa. 
the Edison Electric Company, Los An- 
geles, Cal., is in the east -purchasme 
equipment for the new 6,o00-horse power 
steam) plant which the company purposes 
installing in Los Angeles. 

Mr. C. S. Colton, formerly associated 
with the Cleveland office of the Westing- 
house Electric and Manufacturing Com- 
pany, was recently made assistant to Mr. 
I, S. Drake, manager of the Union Elec- 
tricitaets Gesellschaft, of Berlin. 

Mr. I. W. Weiss, well known in the 
electrical and street railway field, has es- 
tablished himself in offices at 128 Broad- 
way, where he will continue in the prac- 
tice of corporation, commercial and legal 
accounting in all its branches. 

Mr. Charles Steinmetz, past president 
of the American Institute of Electrical 
Engineers and electrical engineer of the 
General Electric Company, has had con- 
ferred upon him the degree of A. M. by 
Harvard University. 

Mr. W. B. Graham, assistant superin- 
tendent of the St. Paul City Railway 
Company, has resigned that position to 
accept one under General Superintendent 
Dow Smith, of the Brooklyn Rapid 
Transit Company. 

Mr. W. A. Bailey has resigned his of- 
fice as. treasurer of the Worcesterme& 
Webster Street Railway Company, of 
Worcester, Mass., and in the future will 
devote his entire attention to the Worces- 
ter & Southbridge Street Railway Com- 
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pany. Mr. M. J. N. Potter will succeed 
Mr. Batley. 

Colonel S. G. Booker, St. Louis, Mo., 
for a number of years identified with the 
manufacture of electric batteries, has 
opened an office at 405 Fullerton Build- 
ing, St. Louis, as manufacturers’ agent. 
He will represent a number of electrical 
houses. 


Mr. E.-P. Vining, at one time general 


manager of the Market Street Railway, 
San Francisco, Cal., has become promi- 
nently associated with the Midland Pa- 
cific Railroad, which will: build a road 
from 1 Dakersvitie, Cal. “to. the Pacific 
coast. 


Mr. J. C. Bennet, auditor of the West- 
inghouse Electric & Manufacturing Com- 
pany, recently sailed for Europe on busi- 
ness connected with the British Westing- 
house Electric & Manufacturing Com- 
pany. As a “send-off” Mr. Bennet was 
tendered a dinner by his office force. 


Mr. W. R. Mason, who recently re- 
signed his position with the Sprague Elec- 
tric Company, has been appointed western 
manager for Coe, Smith & Co., of Boston, 
selling agents for the Mechanical Boiler 
Cleaner Company, with offices at 413 
Western Union Building, Chicago. 


Mr. H. V. Miller, superintendent of 
telegraph of the Chicago and Alton Rail- 
way Company for the past fifteen years, 
has resigned his position with that com- 
pany and will engage in active business. 
The railroad signaling system which 1s 
just coming into prominence is Mr. Mil- 
ler’s invention. 


James F. Jackson, chairman of the 
_ Massachusetts Board of Railroad Com- 
missioners, has returned from Europe, 
where he inspected the London subways 
and the electrical equipment of continen- 
tal railroads. His reports on the result 
of his observations will be handed to the 
next Legislature. 


405 


o 

Mr. Louis A. Ferguson, on July goth, 
was chosen second vice-president of the 
Chicago Edison and Commonwealth 
Electric companies by the directors of 
these corporations. The office of general 
superintendent, formerly held by Mr. Fer- 
guson, has been abolished, although the 
new vice-president will continue to dis- 
charge the duties of that position. Mr. 
Ferguson is president of the National 
Electric Light Association and also of the 
Association of Edison Illuminating Com- 
panies. 


John Fritz, the veteran ironmaster, 
whose work as the executive head of the 
Bethlehem Iron Works made that one 
of the greatest establishments of its kind 
in the world, was eighty years old on Au- 
gust 21. A dinner is to be given in his. 
honor at the Waldorf-Astoria Hotel, in 
New York, on October 31. At the same 
time ;iieiss ihe intention wore ire Pritz.s 
friends to establish in his honor a fund, 
for the yearly awarding of a medal to be 
,known as “The John Fritz Medal,” for 
notable achievements in the fields of sci- 
ence and mechanics. Subscriptions to 
this fund are now being received by John 
Thomson, 253 Broadway, New York 
city. 


Mr. Robert T. Todd, vice-president of 
the Cincinnati Traction Company, was. 
lately. made- general) manager’ of the 
United Gas Improvement Company,. 
which owns many miles of electric rail- 
way lines. Mr. Todd has been in the ser- 
vice of the Whitney-Widener-Elkins syn- 
dicate for the past ten years, having left: 
Johns Hopkins University to accept that 
positions Although only thirty-two years. 
old, his employers are willing to place 
him in one of the most responsible posi- 
tions they have. It is rumored that his. 
salary will be about the same as that of 
the president of the Cincinnati Traction 
Company. 


Big Prizes for Flying Machines 


The Louisiana Purchase Exposition 


has set apart $150,000 to be awarded as 


prizes for flying machines, air ships, bal- 


loons, kites and other navigators of the 
air in competitions to be held at the 
World’s Fair at St. Louis, Mo., between 
June 1 and Sept. 30, 1904. The sum is 
divided into a grand prize of $100,000 
for a free-for-all speed contest and many 
minor prizes. 

Competitors for the $100,000 prize 
must have made a flight of a mile or 
more and return in a machine similar to 
the ‘one: to; be used. in “the, face “ab. some 
time at least 10 days before the first com- 
petitive trial. Each vehicle shall carry 
at least one person. 

The course willbe, 1b shaped. and 
marked by three captive balloons. It 
will be not less than ten miles long nor 
more than fifteen miles. Every competi- 


tor may go over the course as many times 
as he likes, but to be considered for the 


grand prize he must make at least three 
separate and complete trips around the 
course at a rate of not less than twenty 
miles an hour, including the time con- 
sumed in starting and landing. 


The successful competitor must give 
three exhibition flights after Sept. 30. 

Prizes of $3,500, $3,000, $2,000 and 
$1,500 will go to other competitors, pro- 
viding these have made three full rounds 
of the course at a speed of ten miles an 
hour. 

The most interesting of the prize offers 
from the scientific view is that of $3,000 
for a successful attempt to drive an air- 
ship motor by energy transmitted through 
space, either in the form of electric radi- 
ation or in some other form of electrical 


energy. This must be accomplished at 
a distance of at least 1,000 feet, and the 
power transmitted must amount to at. 
least one-tenth of a horse power. 

The other prizes offered are as follows: 

$2,500—F lying machines not carrying 
operators ; to carry ten pounds load; one 
mile and return. 


$2,000—Gliding machines carrying op- 
erators; must make twenty glides of 400 
feet each, vertical angle most acute with 
horizon wins. 


$1,000—Gliding machines with opera- 
tor showing best automatic stability in 
wind; forty glides of 400 feet each. 

$2,500—Airship motors other than one 
in grand prize winner, having least 
weight and greatest effictency; I to 100 
horse power. 

$1,000—Airship motors, second prize. 

$5,000—For the greatest altitude at- 
tained from exposition grounds; any de- 
vice Carrying one person or more. 

$5,000—For the longest time in the 
air starting from exposition grounds; 
any device carrying one person or more. 

$5,000—For landing nearest to Wash- 
ington Monument, Washington, D. C.; 
start from exposition grounds; any de- 
vice carrying one person or more. 

$5,000—For longest distance in one 
flight, any direction, from exposition 
grounds; any device carrying one person 
or more. 

KITES. 

To fly 500 feet high or more with 800 
feet of line. Prizes, $500, $300 and $200. 
One mile high—any length of line— 
prizes, $800, $500, $200. 

Entrance fee for flying machine and 
balloon contests, $250, to “be returned 
upon arrival at exposition grounds. Kite 
contests free. No hot-air balloons al- 
lowed. 


406 


Incorporations aa Franchises 


Alabama 
Talladega.—The Talladega Company, 
George W. Chambers, president, has pur- 
chased the city gas plant and will utilize 
same in connection with its water-power 
developments, now in progress, and pro- 

posed electric light plant. 
Tuscumbia.—Mr. J. Worthington, of 
Sheffield, Ala., has secured the franchise 
for the electric light plant and the con- 

struction of waterworks. 


Colorado 
Denver.—The Denver Electric Wiring 
Company has been incorporated by A. W. 
‘Title, >. -b.\ Hardy and]. W. Wadding- 
ton with a capital of $10,000. 


Delaware 

Wilmington.—The Improved Hydro- 
carbon Light’ Company has been incor- 
porated with a capital of $500,000; How- 
ard Watkin, Watson B. Rulon and Harry 
Emmons, incorporators. 

Fernandina.—The Amelia Beach Com- 
pany, capital $100,000, has purchased the 
Simmons ice plant, and will enlarge it to 
thirty tons capacity. 

Sanford.— The Sanford Telephone 
Company has elected C. R. Walker, presi- 
dent; W. H. Mitchell, vice-president ; and 
Wee Ore siviitenell, secretary. 
$2,500. 


Capital, 


Georgia 

Dalton.—The Standard Electric Com- 
pany has been awarded a contract by the 
citv for the construction of its electric 
light plant recently reported. 

Hartwell—tThe city has decided to 
construct waterworks and erect electric 
light plant. 

Macon.—It is reported that the Rail- 
way & Light Company, J. W. Midden- 
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dorf, president, is negotiating foi the 

power plants at Macon. The home office 

of the company is at Baltimore, Md. 
Illinois 

Bloomington.—The Home Telephone 
Company has increased its capital from 
$30,000 to $100,000. 

Chicago.—The Chicago, Milwaukee 
Avenue and Inland Lakes Traction Com- 
pany has been incorporated with a capital 
of $50,000. It will operate street rail- 
ways, light, heat and power plants. S. 
A. Walther, J. A. Walther and others are 
the incorporators. 

Gillespie. — The Gillespie Telephone 
Company has been incorporated by J. 
C. Steere, J. M. Rodiner and H. R. Will- 
iams with a capital of $5,000. 

Indiana 

Colfax.—The People’s Co-operative 
Telephone Company has been incor- 
porated with a capital of $600. The in- 
corporators are J. A. Morrison, E. IL. 
Darby and others. 

Franklin. — The  Franklin-Southwest 
Traction Company has been organized 
with a capital of $10,000. Directors: 
WoalltamatG. dcwinmeGarieb  Walaineana 
others. 

Muncie.-—The Muncie, Hartford City 
& Ft. Wayne Traction Company has in- 
creased its capital $100,000 to 
$1,000,000. 

Petersburg.—The 


from 


Southern Indiana 
Traction Company has been incorporated 
with a capital of $100,000, to construct 
and operate an electric line between Vin- 
cennes and Jasper. 
lowa 

Fort Dodge—The Fort Dodge Light 
and Power Company, including the Fort 
Dodge street railway, has been purchased 
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by a legal firm of this city. A transfer of 
$67,000 in stock and a total issue of 
$125,000 is involved in the transaction. 
A gas and electric light plant are in- 
cluded. Important improvements are 
contemplated by the new management. 

Mitchellville-—The Mitchellville Tele- 
phone Company has been organized with 
a capital of $10,000. The incorporators 
ares-S:) Byighl Bek = Ratrersongis- 1): 
Oldfield and D. -K. Pearson. 


Kentucky 

Burnside. — The Burnside Electric 
Light & Power Company is contemplat- 
ing the construction of a ten to twenty 
ton ice plant. 

Hopkinsville—The Home Telephone 
Company will be organized by M. C. 
Forbes, R. E. Cooper and others with a 
capital of $30,000, to construct a tele- 
phone system. 

Nicholasville—The Jasamine County 
Home Telephone Company has been or- 
ganized with a capital of $50,000, to con- 
struct and operate telephone and _tele- 
graph lines in various parts of Kentucky. 

Paris—The Bourbon County Home 
Telephone Company has been incorporat- 
ed with a capital of $75,000, to construct 
and operate telephone and telegraph lines 
in Paris and Bourbon County. 


Maryland 

Baltimore-—The Hughes Telephone 
Manufacturing Company has been incor- 
porated with a capital of $100,000, to 
manufacture telephone supplies, etc. 

Elkton.—The Elkton Gas Light Com- 
pany will shortly erect its proposed new 
holder, with 25,000 cubic feet capacity, 
and make other improvements. 


Minnesota 
Minneapolis—The Warren Light & 
Manufacturing Company has been incor- 
porated by Benjamin Warren, Jr., L. H. 
Murray and K. B. Christian; capital, 
$10,000. 
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Mississippi 

The Quitman Ice, Light and Power 
Company has been incorporated ; $10,000. 
Incorporators: S. W. Pettibone, B. H. 
Donald and others. 

Missouri 

Buckner.—The Jackson County Tele- 
phone Company has been organized with 
a capital of $5,000. Incorporators: U. 
D. Ravenscroft, Ed. C. Roth, J. G. Burn- 
ley and others. 

Mexico.—The Mexico Telephone sys- 
tem has been purchased by R. V. Mon- 
tague and other Kansas City men, and 
$10,000 will be expended to extend and 
improve the lines in this section of Mis- 
sour, 

St. Louis.—The Diamond Electric Ma- 
chinery Company has been incorporated 
by Charles Lindenberger, Harry Linden- 
berger, Houston Jones and others, with a 
capital of $12,000. 

Tarkio.—A farmers’ mutual telephone 
company has been organized here. 

Nebraska 

Fremont.—The Fremont Independent 
Telephone Company is soon to equip its 
new plant and will connect with the Far- 
mers’ Telephone Company, extending 
lines into country districts surrounding 
Fremont not covered by other companies. 

New Jersey 

Atlantic City—The Atlantic City & 
Suburban Traction Company has been or- 
ganized with a capital of $500,000. In- 
corporators: Edward R. Spensler, C. 
Taylor Leland and Albert M. Jordan. 

Jersey City—The Quincy Electric Drill 
Company has been organized with a cap- 
ital of $50,000. Incorporators: George 
F. Bradstreet, Richard H. Farries and 
Herbert L. Keyes. 

Newark.—The American Gas & Elec- 
tric Company has been incorporated with 
a capital of $1,000,000. Incorporators: 
Edward T. Magoffin, Herbert E. Mur- 
phy and Alfred G. Brown. 

Paterson.—The Electric Metal Sepa- 
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rating Company has been incorporated ; 
$150,000 ; to refine scrap metals. 

Trenton.—The Atlantic City & Sub- 
urban Traction Company has been in- 
corporated ; $500,000; to build a line 
from Atlantic City to Pleasantville. 

Trenton.—Lima Street Railway Com- 
pany has been incorporated with a capital 
of $5,000,000. Object: Transportation. 
Incorporators: Charles E. Neville, Henry 
W. Carter and Charles Bott. 

New Mexico 

Santa Fe.—The Capital Light & Pow- 
er Company has been incorporated with 
a capital of $700,000 by Daniel W. Mil- 
fe~eccorec ilies sjohn’ . Conner and 
others. 

New York 

Albany.—The G. B. W. Electric Com- 
pany has been organized with a capital of 
$15,000. Joseph Veit, C. F. Lewis and 
{4.C. Scerymser, incorporators. 

Albany.—The Hudson River Electric 
Company has increased its capital from 
$30,000 to $3,000,000. The directors are: 


Ghates ti. Feddick, jr, Robert 1) De. 


Long and others. 

Albany.—St. Lawrence Power Com- 
pany has filed a certificate of re-organiza- 
tion; capital, $700,000, one-half being 
preferred stock. 

Albany.—The West Seneca Light, 
Heat and Power Company has been in- 
corporated with a capital of $200,000; 
incorporators, Elwood B. Smith, Charles 
A. Hahl and Harry N. Kratft. 

Albany.—The National District Tele- 
eraph Company has been incorporated 
with a capital of $150,000; the general 
route in this state to include Poughkeep- 
sie, Binghamton, Elmira, Buffalo and 
other towns and _ villages. Belvidere 
Brooks, George H. Fearons, Edward M. 
Mulford and others, incorporators. 

Albion.—The Rural District Telephone 
Company has been organized by William 
E. Peck, Frank Grantier and Frederick 
C. Lincoln; capital $25,000. 
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Newburg.—The Intervale Traction 
Company has been incorporated with a 
capital of $300,000, to construct an elec- 
tric railroad from Newburg to Goshen, a 
distance of twenty-eight miles. 

New York City.—The De Veau Tele- 
phone Manufacturing Company has been 
organized; $50,000. Directors: A. S. De 
Veau, William Hoffman and Charles 
Auth. 

New York City—The New York En- 
gineering Construction Company has 
been incorporated with a capital of $100,- 
000, to construct steam and electric rail- 
ways, etc. Incorporated by Henry V. 
Brandenburg, Warren Dixon and E. Tib- 
bits ; office, 1 Exchange place, Jersey City. 


North Carolina 


Lenoir.—The Lenoir Electric Company 
has been incorporated with a capital of 
$50,000; to furnish power and light and 
to operate telegraph and telephone lines. 


Ohio 

Canton.—The Canton-New  Philadel- 
phia Railroad Company has been incor- 
porated with a capital of $600,000. In- 
corporators: Edward Gx Louis, J. &: 
Reeves and others. 

Columbus.—The Cincinnati & North- 
eastern Traction Company has been in- 
corporated with a capital of $15,000 by 
Dennis Dwyer, Albert Emanuel, Charles 
D;. McGrea, Charles L. MicCrea:and. B. 
M. Hopkins. | 

Kenton. — The Kenton Construction 
Company has been organized with a capi- 
tal of $10,000, to construct telephone 
plants. 


Oregon 


Salem.— The Consolidated Power 
Company has been incorporated with a 
capital of $100,000. Frank S. Baillie, H. 
S. Bowen and John L. Rand, incorpora- 
tors. 
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Pennsylvania 

Pittsburg, — The Consolidated Im- 
provement Company has been organized 
with a capital of $1,000,000, to acquire 
telephone, telegraph and railway lines. 

Tennessee 

Jackson.—A telephone company has 
been organized to operate a system here, 
by Joseph D. Lloyd, Robert T. Pettebone, 
F. C. Johnson and others ; $125,000. 


Texas 
The Gilmer Electric Light Company 
has been organized with a capital of 
$4,000. Incorporators: J. F. Croley, T. 
CoMitchell ande@, Ei aBiuckner, 
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West Virginia 


Monnington.—The Augusta Telephone 
Company has been incorporated with a 
capital of $100,000, $600 having been sub- 
scribed and $60 paid in, to operate a tele- 
phone line. Directors: Fis Restewace 
J. N. Devare, R. W. Bryant and others. 


Wisconsin 


Sussex.—Lisbon Telephone Company 
has been incorporated with a capital of 
$720. Telephone lines will be constructed 
and operated in and about Lisbon. Incor- 
porators: James R. Watson, Alexander 
Will and others. = 


Franchise Bureau 


The ELectricaL AGE intends to collect for reference purposes copies of every iranchise issued by the various states 
to e'ectric lighting, street railway and gas companies, and particularly those granted by speciais acts of ‘egislation. All 


persons who can do so are requested to send copies of such franchises to the 


Copies not returnab'e. 


‘Franchise Bureau, ELECTRICAL AGE.’’ 


Advertisements under this head, 75 cents per Jine. 


Kentucky 


Parties controlling charter and right- 
of-way 36 miles in western Kentucky 
would like to correspond with financiers 
who would be interested. Apply to 
Franchise Bureau, ELEcTRICAL AGE. 


Maryland 


Parties controlling franchise for laying 
pipe lines in any part of the state of 
Maryland would like to communicate 
with parties whom this franchise would 
interest. For further particulars address 
the Franchise Bureau of THE ELEctTRI- 
¢AL AGE, where copy of same is on file. 


Mexico 


Parties having option of control on 
several street railways in important city 
in Mexico would like to correspond 
with bankers’ interests in Mexican en- 
terprises. Address Franchise. Bureau, 
ELECTRICAL AGE. 


Pennsylvania 
Wanted, to purchase the control, or all 
the interest in a trolley line franchise 
that has rights of condemnation, for in- 
ter-urban work in the northwestern part 
of the state of Pennsylvania. Would 
prefer to purchase small operating road 
with such franchise. Address Franchise 
Bureau, ELECTRICAL AGE. 
Tennessee 
Valuable charter and majority of right 
of way secured, with valuable water- 


power property. Owners desire finan- 


cial aid. Address 
ELECTRICAL AGE; 


Franchise Bureau, 


Virginia 

Parties controlling Potomac Western 
Railroad charter, granted by the legisla- 
ture of Virginia, giving broad railroad 
rights, both electrical and steam, seek 
financial assistance. Copy of charter can 
be seen at the office of the ELEcTRICAL 
AcE, Franchise Bureau. 
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As was clearly foreshadowed by THE 
ELECTRICAL AGE last month, the bid of 
the Belmont-McDonald Syndicate, to 
build the tunnel extension of the under- 
ground railroad to Brooklyn for $3,000, - 
ooo, including real estate and terminals, 
was accepted by the Rapid Transit Rail- 
road Commission. Their alternate bid 
to build the Brooklyn extension and a 
tunnel road up Broadway from Union 
Square to Forty-second street for $4, 100, - 
000 was not considered because the 
Board had not yet authorized or adopted 
the Broadway line, but measures were 
taken at once to have this authorized, 
and, in addition, it was resolved to build 
another tunnel under the East River to 


run ina direct line from the City Hall 
in Manhattan to the old City Hall in 
Brooklyn. It is clearly understood that 
the Brooklyn Rapid Transit Company 
will probably secure the contract and 
lease for this tunnel and that its facilities 
will serve to relieve the Brooklyn bridge 
of a part of its burdensome traffic. 

Persons who are not entirely familiar 
with the conditions under which bids 
are made for the construction of rapid 
transit roads under the rapid transit law, 
find it difficult to understand how the 
Belmont-McDonald Syndicate can afford 
to build the Brooklyn extension for 
$3,000,000 when the engineer’s estimate 
of cost and the Brooklyn Rapid Transit 
Company’s bid were $8,000,000. On 
the face of it, it appears as if the success- 
ful bidders must be destined to lose 
heavily on the work, and the city to 
make an equivalent gain. This, how- 
ever, is not necessarily true. Each 
contract for constructing a rapid transit 
road carries with it an obligation to lease 
and operate the road for a long term of 
years. The lessee must pay to the city 
an annual sum equal to the interest 
which the city pays on the bonds issued 
to meet the cost of the work, and in 
addition to this one per cent per annum 
to serve as a sinking fund. Under these 
conditions the contractor is really the 
borrower and it has been calculated that 
before the expiration of the leases for 
the rapid transit roads he will have paid 
the whole sum back to the city, with a 
profit. 

The only advantage to the contractor 
of getting the city’s money to pay with 
is what may be found in the ability of 
the city to borrow more cheaply than a 
contractor might. If a contractor could 
borrow the necessary money at the city 
rate it would be more profitable for him 
to furnish the whole sum than to take 
up a cent from the city. 

Before the contract for the main line 
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of the Rapid Transit Railroad was let 
there was a strong feeling of mistrust as 
to the money-making possibilities of the 
scheme. This feeling had been skillfully 
worked up by certain interests. “Phe 
contract was no sooner let than light 
began to break in upon the public mind, 
and it became an accepted understanding 
that it was going to be an exceedingly 
profitable contract. Upon the basis of 
this main contract the Belmont-McDonald 
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Syndicate will probably have no difficulty - 
in borrowing all the money it needs at 
about as low rates as the city pays. 
Under these circumstances it would not 
be surprising if Mr. Belmont and his 
associates were to offer to carry out any 
additions needed to complete the rapid 
transit system entirely at their own ex- 
pense, although the railroads themselves 
would all be the property of the city of 
New York from the beginning. 


O 


The most important recent event in the 
history of industrial America is the dis- 
covery of the great petroleum deposits 
of Texas, Louisiana. 


That this is but the beginning of the de- 


California and 


velopment of a wide oil belt extending 
clear across the continent from Florida to 
the Pacific is evidenced by the most re- 
cent discoveries of oil of like character 
along the eastern coast of Mexico. 

ihese= discoveries = save sealready 
brought fortunes to many enterprising 
persons, but the wealth which has been 
secured from these sources up to the 
present time is but an inconsiderable 
mite compared with that which these 
fields are yet to yield. 

Yet those who would seek wealth 
from investments there need a word of 
warning. Teeming as these new oil fields 
are with the material for wealth, it will 
avail one little to purchase mere shares 
of stocks which may represent nothing 
more valuable than pretty pieces of 
printing. But those who take pains to 
see that they are buying shares in actual 
productive properties and live enterpris- 
es should reap ample rewards. These 
new oil fields are at present in a remark- 
able position. Filled as they are with 


il 


“gushers” ready to spout out thousands 
and thousands of barrels of oil a day— 
with a country full of mills, factories and 
power houses yearning for the oil for 
fuel—yet a large percentage of the wells 
are sealed up, or their product by the 


millions of barrels is lying unused, filling 


costly and tanks. 
this ? 

The product of these new oil fields is 
new to this country. Heretofore the 
United States has been the great produc- 
er of petroleum with a paraffiine base 
whose chief ingredients. were illumina- 
ting oils. Had the new find been of this 
character there is little doubt that it 
would have been quickly cared for as have 
been the products of the recently opened 
oil fields of Java, Borneo and adjoining 
East Indian islands. These discoveries 
brought into existence the Shell Trans- 
port and Trading Company, the Roth- 
schild rival abroad of the Standard Oil 
Company. 

The Texan and California fields yield 
an oil like that from the Baku fields of 
Russia. 

The Russian wells yielded in 1891 92,- 
000,000 barrels of oil. From this only 
14,000,000 barrels of illuminating oil was 
produced, the great bulk of the product 


enormous 


Why is 


OIL 


being used for fuel. Unless Yankee in- 
genuity can find new and more profitable 
uses the bulk of the product of our new 
oul fields must find a market as fuel or 
be used for making illuminating gas. 

A failure to realize this during the 
excitement of development and the de- 
sire to realize speculative profits has left 
the oil fields in their present tied-up con- 
dition. 

Today, when the whole country is cry- 
ing out for fuel and Texan tanks are 
overflowing, it is impossible to get the 
oil to market. It is a fact well known 
in this and many other cities of the East 
and Middle States that the largest trac- 
tion and lighting companies and other 
great consumers of coal stand ready to 
substitute oil as soon as any responsible 
persons are able to assure them a supply 
and enter into contracts for certain and 
regular delivery. This would mean the 
provision of tanks at the centers of con- 
sumption and cheap and ample means for 
transportation. 

It is the temporary impossibility of’ 
providing these which now restricts the 
market and the price of oil. Foreign 
bottoms are prohibited by law from do- 
ing a coastwise trade in this country and 
our own shipyards are too busy with 
higher priced work to give much atten- 
tion to building tank vessels, Railroad 
transportation is too costly for Eastern 
markets. 

Notwithstanding this hampering con- 
dition of things much progress has been 
made and the last month has seen the 
price of oil in Texas rise from a mere 
nominal figure to above twenty cents a 
barrel. 

Encouraged by the high price of coal 
many active and many more tentative 
contracts for the use of oil have been 
entered into and orders have been placed 
with various shipyards for the building 
of new tank steamers or the conversion 
of old vessels to this use. Hundreds of 
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concerns have begun using oil both on 
land and water. 

The reports from all of these are fay- 
orable. Professor Denton, of Stevens, 
found some time ago that 41% barrels of 
crude oil were equal to a ton of coal for 
steam making. Actual commercial use 
has given even better comparative re- 
sults, some showing that three barrels of 
oi! did the work formerly done by a ton of 
coal. The oil burns without producing 
smoke or cinders and there is a large 
saving in the cost of stokers. At pres- 
ent prices oil is cheaper than coal, even in 
localities like New York, where coal is 
usually very cheap. Since it costs forty 
to forty-five cents a barrel to take Tex- 
an oil to New York it is probable that the 
selling price there would settle naturally 
to somewhere from seventy-five cents to 
$1 a-barrel.. At these prices it could 


compete with coal with advantage. 
But in the localities of dear’ coal, 
ou - will’ have call’ Sthe= advantage, 


From the oil fields new lines of move- 
ment are springing up day by day, taking 
the oil to new users. Railroads around 
the Texan and California fields are firing 
their engines with oil and saw mills, 
cane mills and other local factories use 
oil for fuel and it is used for smelting 
metals. 

In California the problem of using 
the oil is working itself out more rapid- 
ly than in the East because of the high 
price there of other fuels. 

More than 200 power users in San 
Francisco use oil, the Southern Pacific 
road has nearly 400 oil burning locomo- 
tives and other railroads are following 
suit, while several Pacific steamers are 
burning oil. Dr. C. T. Deane, secretary 
of the California Petroleum Miners’ Ex- 
change, writes as follows to THE ELEc- 
TRICAL, AGE? 

“T believe that in less than five years 
California will be producing 50 per cent 
Gioally ollyinethe rr United » States. 4 Tins 
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year, 1902, the product will be about 12,- 
000,000 barrels. There is no limit to the 
supply, as we have in one county alone 
over 10,000 acres of actually proven land, 
besides vast fields in several other locali- 
ties. I shall be astonished if in five years 
we are not producing 50,000,000 barrels 
per annum.” 


THE ELECTRICAL AGE 


Gushers may cease to gush and pump- 
ing have to be resorted to, but there need 
be no fear that the new fields will give 
out. On the contrary it may be accepted 
as a fact that their output will increase 
largely and rapidly. The real news of 
this new industry will be in the extension 
of means to transport and use the oil. 


Electricity for the Sick Room 


The sick room offers an excellent field 
for the use of electrical appliances to the 
advantage both of the patient and nurse. 

Few who have had charge of a sick 
room but know how arduous are its la- 
bors and how difficult it is to meet many 
of its various demands. 

Every nurse knows how by the use of 
illuminating gas her labors are lightened. 
Electricity is an even more pliable agent. 
More important still, it does away with 
matches. It is not always desirable to 
keep even a dim light in the sick room 
and yet the nurse may be called upon at 
a moment’s notice to perform some deli- 
cate service for which plenty of light is 
needed or to prepare food, poultices or 
other preparations for which heat is 
needed. 

Thesnap. ota matchsisateall times 
startling. To a sick person it might be 
dangerous in its effect. Even where the 
nervous shock of its report was not to be 
feared the explosion might be enough to 
waken a sleeping patient and to do at 
least that much harm. 

The electric lamp does away with this 
toublementitel Ith does | mores dite 
electric lamp can, at will, be strung at 
the end of flexible wires and hung at the 
head of a bed, beside the bed or placed in 
any place where patient or nurse might 
need it. Lamps are made which, at the 
will of the user, give their full comple- 


ment of 16-candle power or light up with 
only a single candle-power. The elec- 
tric lamp has the advantage over all oth- 
ers of being safe. It will not set fire to 
the house, the bedding, the curtains or 
the night dress of the patient. 

An electric chafing dish will do the sick 
room cooking and will leave the air with- 
out the “burnt” smell which gas makes. 

Perhaps the most ingenious and use- 
ful of the électrical appliancessionmerte 
sick room is the electrical substitute for 
the hot water bag. This is a soft and 
flexible pad made largely of asbestos. It 
has hidden in the body of it, amid the 
asbestos fibre, coils of wire which heat up 
when the electric current item ens 
through them. ~ 

Such a pad, applied with only a cloth 
between it and the body, takes the place 
of the hot iron, the hot brick or the hot 
water bag commonly used and it is ready 
for application at a moment’s notice. 
With a wet cloth between it and the flesh 
it takes the place of the fomenting cloth 
and the poultice. It merely needs a turn 
of a button to make it ready and its tem- 
perature thereafter is always even. It 
does not get cool and have to be renewed 
nor does it get too hot and burn the pa- 
tient. Jt is one of the beauties of the 
electrical current that it can be thus de- 
licately regulated to render it suitable 
for each kind of service. 
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Street railway companies, electric lighting companies and gas companies which desire their reports to appear in 
the Financial Bureau of TdE ELECTRICAL AGH are requested to forward the information so that it may reach us 
by the 20th of each month. Monthly reports are requested showing gross receipts and when possible operating ex- 


penses. 
market for the previous month, 


Street Railway and Other Statements 


Companies. 
Date. 
Albany & Hudson Ry. & P.... 
EMD utalOp Utena Oon © otis eo sia e sical 
PAIR YT tOr Ie, 2Ov is vats sso 
int. tents. crc. Apr L.cosyune 20 


Faiuatyel tO -| Ute 30. ee sans 

Bal. of net earn. Apr. 1 to June 30 

PAMUALY, WtOv) UNECeO wc as oie. oss 
t Includes other income. 


Am. Light & Tractiom.......... June 
Ml lvget COW) TCT ZO, ag tn. he oe ass tA 
American Railways Co,...... July. 
ARTUE AE REMCORDULY CAO ects ey bic + se « 


Auburn City Ry. Apr. 1 to June 30 


Brooklyn Rapid Transit Co.. 
12 months ending June 30....... 


BSItLINLORCEASA COs Cet ate os pepe § July 
BCrODeETACOM DLV) le ee es Hos 


Burlington Vt. Traction........ July 
Charltn. Cons Ry. Gas & El. June 
Teceripetel LO. MINCs30 = cay. ea dns, « 


Mivetesr rentals. vette... | UNC2) . a. . 
December tT tO JUNE 30... 56. 205 
Balance of net earnings, June.... 
Decemberer oO JUNEIZO.s 0G... . 


Chic. @ Milwaukee Electric. .July 
ATTEAL Yates MULL Vina Tguetath ts o.ase = 


Cin., Dayton @ Tol. Tr......... July 
PSTLCLeSt wLCIEA lS CUCi ry ITLY <2 ties... 
Balance of net earnings, July.... 


Cin., Newport @ Cov. Ry....... June. 
Waninary tetoslatest date, i>... <c. 
City Electric, Rome, Ga....... July 
ORVUGT VE DECOR TILY 2137 o's melniapc-' «5 


we tI, 


Gross Earnings. 


1902. 


“ee eee 


ee cere 


CORCEC IE CAC) 


119,870 
628,128 


20,012 


1,165,287 
12,789,704 


seee ee 


48,061 
447,637 
12,575 
127,997 


eooeee 


seer ee 


eee eee 


775545 
422,149 
3,659 
24,436 

415 


190]. 


35,534 


eeoeeee 
eee esee 

Cert Cuca 
= 6 10) © 8: 


core eee 


oe ee oe 


89,658 


eevee 


[, 151,023 
F2NTOt S107 


eee eee 


eee e es 


6,947 


43,013 
288,758 
13,168 


eee eee 


72,201 
384,637 
3,873 
24. ay 


Companies are also requested to furnish the highest and lowest prices for which their stock has sold in the 


Net Earnings. 


1902. 


$17,364 
$30,259 


eeeeee 


def. 22,716 


def. 48,478 


433,135 
3,837,490 


17,855 
288,400 


eoeee 


oe eevee 


34,875 
174,272 


429 
2,763 


IQOI 


{8 991 


eovrecvcee 


448,282 
4,130,563 


14,176 
252,616 


17,013 


eoeoecese 


eee eee 
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Companies. 


Date. 


Citizens Ry. @ L. Muscatine, Ia. July 
Fantany. Ti tO pty 3 is® aa este 
‘Interest, rentals, etc., June...... 
jantaryi 1 to [Une 2025 me. | wee 
Balance of net earnings June . 
Jangary 110 June 30-4 2525 2 ess 


Cleveland Electric........... .. July 
ALU aT VortOn til yar ter ee ee 


Cleve. Elyria @ West.......... July 
FATA Y Hide yi Sie ae nee canes 


Cleveland, Painsville @ E...... July 


January tito.) unestOse cane 


Cohoes City Ry. Apr. 1 to June 30 
january 1 1O June 30.4. wean oe 


Detroit & Pt Huron Shore Line June 
Jolyan Tospunes20-,... ens ere 
AL WEEK TA US USC: +42 al een greets 
Janstoted weeks Angusti sa), 


Duluth Superior Traction..... July 
Januatvel lO. dbyesl eet ee ee 


Detroit) Unitedi-.4..4 ee July 
JAUUALysletOe) ll yoo ieee. fee ee ees 
BC IWeeLSAIIOUSE AA aayenk wate 
Jan. 1 to 3d week in August..... 


Elgin, Aurora & Southern... .July 
FanUsryeiaLOs Ulysa lee feet 
PISO SLY COAL ine ee eee a 
Interest rentals ete sliding a. «ee 
Janvaryoleto Wl yy ateeeem eee 
Balance of net earnings, July.... 
Januvaryrt to ypdy ten yen oie ches 
Tes tO) tls ea1 geen sete se 


Elmira Water, Light & Ry,..... 
A prileitos} uneiz0 meen een eee 
Januarye. to Junessew eae ae 
Int., ren., ete. Apr 1 to to June 30 
Jannaryer £6: ]ute 3G cee ae 
Bal. of net earn. Apr I to June 30 
Japuary-1. to Juneso 24. eee 

{ Includes other income. 

Gen., W. Sen Falls & Cayuga L. 

April I to June 30 
ipterest: rentals eto<y eee 
Balance of net earnings... .. 


Harrisburg Traction............ July 
JAUUAnV ACO UpUlY ot eens) eee oe 
Hudson Valley Ry............. 
ADELA LON WITER3O0 Ail ay. acon ae 
(Aritary tos jun. 2G ta... oe 
Intatett,etc,, Apr. 1 to june 20 
January tito [une oo. a ee, 
Bal. of net earn. Apr I to June 30 
january to June gots... 
{ Includes other income. 
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Gross Earnings. 


1902. 
7.655 


231,629 
1,407,643 
28,542 
156,934 
22,649 
102,206 


6,531 
12,305 
36,329 
301,119 
10,757 
245,692 
52,3602 
297,679 

325,599 

1,917,185 
73,630 
2,135,769 

40,472 


eeeeree 
ee eese 


eee ere 


oe eee 


46,751 
260,072 


83,795 
145,073 


eevee ee 


a ey 


19ol, 
6,963 


eee eee 


210,329 
1,263,463 
24,228 
131,254 


9,593 
194,931 
45,983 
254,321 
302,988 
1,674,935 
61,945 
1,864,419 
36.454 
204,102 


eee eee 
oe ee 


eee eee 


eee eee 
ecereve 
eee wee 
er 
(ee eee 


41,169 


eee ere 
eee Sp 
eee eee 
Cy cuca 
Cie ep e 0: 'e 


e%) th ere 


Net Earnings. 


1902. 
3,389 
14,803 


eoeeceee 


eeeeee 


16,067 


27,647 
140,638 
143,051 
827 294 


see eee 


10,941 
31.873 
16,334 


273 
def. 3,758 


91235 


se ee ee 


def. 7,194 
def, 6,383 


IgOT. 
I. 881 


eevee ee 


eeaeoeee 


eee eee 
oe eeee 
acezehe! ee 


ee eee e 


153,175 
749,776 


eee eee 


ene eee 
owe eve 
coer ee 
see eee 
ese eee 


eee eee 


FS et a, teste 


€ 6 ee te & 
6, \0 ene ome 
ee eee 


FINANCIAL BUREAU 


Companies, 
Date 
International Ry Co........... *June 
Gross and net receipts June, 1900 
Muarter ending june 30 .......... 


Gross and net receipts June 1900. 


* Comparison is made with two years because 1901 was the Pan American year. 


Kingston Consolidated..... ... 
Pa Et INCOM TUG T 20 t e Sw oa es 
PE UUSG OE COeFISrB8O ea. ihn 3 oes 
Tite, tents.,-ctc. April. to June 30 
PaMUAaGVeIRLO (UNE 40.8 so... os 
Bal. of net earn. Apr. 1 to June 30 
Wa OMAT Yul tOe (Ue BOG. eens eo. oss 
¢ Includes other income. 


Lake Shore Electric Ry........ June 


PRIMAL. Pe tOsFUTIe 30M cis Fay he vos: 


meehish ol raction ..<4.05.+..-2... June 


Ponttary ito. }Unes30..5 ces... ws 


Los Angeles Ry................. June 


eerie ta OUTS oO etree sc née « 


Madison (Wis.) Traction........ June 
Watltabye TalOs| UNC yO tees oe ccs eke 


Massachusetts Electric Cos.... 
Watiiative IetOsMTessOns tlg’ge ke. ds a 


Met. West Side El. Chicago..... July 
PATA V sist. |i lyeaiu fate os 3 a 


Mexican Telephone ............ June 
EAT Ciel ecOe| UNC ROm, stake cas 5 


Montreal St. Rey... ccs... cn... July 
eictobermitto: huly silk... 6d. es 


Nashville Railway............. June 
et eee On) OCU SO pre grees eco Ass 


New London Street Railway...July. 
PAU aty sietOyl Wl y sive tase ew. ss 


New York & Queens County... 
PDE aIeLOe UNG GOs ease hohe o 5s 
PAtiUAty eto | W16 +30 at va. sar wes 9 
int, rente., etc, Apr, 1. to-J une 30 
HeaUtary lO. |i 20r0e, 08. s.. 6 os 
Bal. of net earn., Apr. I to June 30 
PARUATYaLeC Oe | UMERIO Sri vies. vb .c 5 


Northern Ohio Traction........ July 
ODOT etRCOS he ye Tre cere orig eh hel ty 


Northwestern EI., Chicago... .July 
tine LV NERC US TALL Vagd foci nt Se wc ores cs 


Oakland Trans. Cons... 


Me AL Ya ~L Oy MCS Oe poe. Svc 


Orange Co. Traction....... ...June 
Peehitiat y POCO, 1 eC 2200 vest. 35s Sos 


Gross Earnings. 


1902. 
266,065 


oe as 6) ce 


eoreeete 


oe eevee 


see eee 


42,936 
199,432 


6,420 
53,482 


115,948 
685,352 


o, 321 
36,462 


569,314 


2,635,504 


151,790 
1,088, 402 
2O8EL7: 
78.547 
198,656 
1,643,836 
72,941 
400,615 
10,952 
39,092 


160, 261 


eee eee 


SRI) 
400,067 
86,971 
662,335 
82,920 
449,486 
10,624 
42,312 


I9OI. 


393,684 
213,823 


922,639 
615.306 


see eee 
eoeeceee 
eesee 
of ee ee 
> ee eee 


33,201 
147,824 
II,401 
59,679 


87,522 
517,638 


eeoee ee 


5771302 
2,499,601 
122,927 
968,391 
17,449 
69,351 
178,180 
1,533,206 
66,012 
356,596 


11,666 
3151935 


142,806 
232,470 
43,389 
87,793 


ty feice isi te. ce 


66,898 
335,856 
95,206 
578.579 
69,341 


10 935 
41,783 
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Net Harnings. 


see eee 


13,122 
{19,807 


eee eee 


55415 
306,220 


eee ere 


see ove 


ose eee 


oscee. 


10,866 
375574 


104,689 
702,976 


cece eee 


eee eee 


eee eee 


o felis 10 ie te 


40,542 


37,151 
171.353 


5,348 
39,966 


I9OI, 

201,419 
107,644 
436,740 
281,379 


Oy. eis, jek 
a es 
eooeveee 


0 ea eis 


. iw © e670 


eee eee 


32,665 


ever ee « 


see eee 


- 28 eee 


oe ee oe 


ser eee 


33.414 


see tee 
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Companies. 
Date. 
*Philadelphia Co................ July 
Jannaryaleto julyasis ee manre awe 
* Includes Pittsburg Ry. Co. 
Pottsville Union Traction...... July 
Januar yeritO.] Ulysse ite. eee os 
Po’keepsie City & Wap. Falls .. 
April 1 to June 30 
Waly Aeon [atl Cp 3 Ona ee ener 
Railways Co., Gen............. July 
January I to July 31 
Sacramento El. Gas@ Ry ... 
falar yells (ers. tas reece 


ete ee eee ee eC eo 


Sioux City Traction........... 
January iistov) UNEI40c ee ery ee 


South Side El., Chic........... July 
JamUar yp 1 iLO: [til yet paces eee 


Staten Island Electric........... 
April I to June 30 
Int’, rents, etc.; Apr it to June 30 
Bal. of net earn. Apr. 1 to June 30 


Staten Island Midland.......... 
APL TItOp Une 3Os a ere 
Int:,. rents;, etc, Apr © june 30 
Balof net earn. Apr.t to june 30 


ee ce ee ee eee eo ow 


Syracuse Rapid Transit........ 
APTI OL UnesOue wee oe en ee 
ta hyesetO FLUNe 201 eee he ace 
Int., rents, etc., Apr. 1 to June 30 


A VkvatchOn | Wie Ome se eieie.. eue 
Bal. of net earn. Apr. I to June 30 
J Ulyo LOs Ges Oakes eee 


Toledo Bowling Green & § Tr. .July 


Toledo Rys. & Light...... 
danvary <to aly 2 eneee eee 
janvary i tos ine 2O0e. cee set. 


Toronto Railway................ w. Aug. 9 


Troy & New England....... .. 
PDE LITE LO) UTC 30 erat, emer are 
anlar yolrio, |Ui1e- 200) eee oe 
dite rents, ctc., Api Mm tosjunerso 


VauvaryolatGo] Ue 208. es wee 
Bal. of net earn Apr. I to June 30 
PeUutla Tey TAL O-8 JALIIC N20 Cece ne 


Twin City Rapid Transit..... July 
alice LOCOM ULYAR Duties a.com cuales 
2A EE COA MOUS te erates tare ou 
Jan. 1 to"2d week-Aupust. (0050. 
Interest, tentalssete ."[ulys. oe 
| AL MICCOn Nyaa ise teeta, eke °, 
Balance of net earnings July..... 
Jantatyeatog uly ten oe ate 
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Gross Earnings. 


1902. I9Ol. 

T, tis .305 961,277 

7,961,804 7,024,409 
17,034 19,122 
93,197 94,725 
23,248 22,542 
90,312 86,600 
33,127 28,994 
159,610 130,645 
36,702 34,473 
219,474 198,815 
5755173 505,723 
3,589,761 3,292,360 
21,846 19,598 
113,335 95,910 
109,639 98,833 
822,007 767,790 
56,227 56,647 
25,000 25,000 
36,234 34,818 
12,500 12,500 
173,324 159,795 
687,193 615,160 
57,076 56,313 
228,247 223,917 
22,571 16,926 
131,492 i21;OT2 
802,776 719,940 
671,284 298,928 
38,608 38,866 
5,745 6,021 
8,739 5,917 
2,200 2,000 
3,632 3,332 


a @yete ed Ff pe “eke: bh.6) aur 


eh sete 


337,452 290,648 
2,003,892 1,748,181 


ereere 


68,067 63,692 
23,145,073. 1,875,003 
76,233 75,320 
532,767 510,048 


ARC ee BOP Eee le io ie 


Net Earnings. 


1902. 
407,081 
3 599,540 


seeeee 


eeeeee 


9,715 


eeceeee 


es eer ee 


eee eee 


eee eee 


«sreee 


evrecee 


eee eee 


ecevevee 


ev. e ee ee 


def. 2,770 


75934 
307,702 


eee eee 


eos sooe 


eooeree 


def. 1,534 
195,053 
1,081,153 


1902, 
383,477 
3 346,527 


oceeer 


9,405 


eceoevee 


eeeceee 


eevee & 


eeceeee 


eceoee 


eoeeeee 


72,932 


vee eee 


eer veee 


eseeee 


def. 328 
def. 1,599 


155,299 
924,504 


Stated Reports of Companies 


Chicago Union Traction 


Annual report. 


The income account for the fiscal year ending June 30, 1902, shows: 


Earnings 1902 1QOI 
ee OC CLS eer coe re WU Mee ye tikes Be $7,801,075 $7,269,816 
UTES IRSCGIRS G0 6 BGC. 5 ¢ Soa Nae eam A a 4,264 A222 
See ER eee ee ee gk aS gee wih ae Gd od ea 19,779 15,101 
Sp esear din ese Omm.operations,..:..,... ds ee enta. $7,825,118 $7,289,139 

Expenses. 

Pied Chances way, AlGestTuCcture, 7.6%. sama. cal eee’ $274,575 $198,929 
Pied te Gad Crouse Hi pinent 4.6056. han lee tae es 499,047 351,938 
“ENTS OREN BGSa (a 8p Crea ae a 2,793,999 2735 302 
CHOW SNEZHL S ceed adc © 2a ee Ai eae ae ne Rr 1,003,096 655,905 

SEM Peta INP CX PEISCS: eee. se.) oss eee cee $4,570,717 $3,942,194 
Pretee a MinesiirOmi Operations’: ack). ote as oe ene ee 3,254,400 3,346,945 

Other income. 

Be OSE SI WEL os AVR is We a oe ere $33,525 $33,535 
Pee Ote Urals Dulin eS<c. gs. ie ke ee ee 49,703 33,504 
POrmOret TACK SrANCItCriiNAIS..:.). een beh kee Oe 10,000 10,000 
PEC ECSMOULCACDUSILS ATIC UOANS. V6. eee cee ee eo 9,786 12,417 
“Vilusoral UE avery) en ya 2 HERE A hh §45335 14,073 

ieoraliucoiiertromsotier SOUrCES. .: fa... seo che $117,349 $103,579 

Deductions. 

We PC CON CC eer ie a bk vs oo BE nee ee $614,416 $320,296 
Pr OU OAT ot ACCEMC Cine, fe Wp als idee av iaue rt Li, 7 oA 70,196 
Rg TES HS OS en ea SS er 2,884,679 2,898,988 
Pete MUN EO UEDOUCSaDUTCHASE. 0.) arses Se ae as Bins 2,307 2,468 

POtalnCeclictiOls LOI AnCOMe, %.%,- i. %.< sees $3,619,276 $3,291,948 
Potec CNCsOlyprelerred StOCK Ye poe ka es + chaes oe 14% 150,000 

ee Gea Ola CAI er Laat \ Tane: he aoc a ayia ho sek det. $247,527 sur. $8,575 


President Roach says: “Prospective 
profits have been taxed into a deficit. 
This will sufficiently appear by reference 
to the enormous amounts paid out for 
taxes—$683,732. Of that sum $112,493 
was for personal property, $60,429 for 
real estate, $311,567 capital stock, $64,893 
car licenses and paid city per ordinances, 
and $134,350 paid on account of reas- 


sessment for 1900 as directed by the 
United States Court. This drain is equal 
to about 81% per cent ef total gross re- 
ceipts for the year and to about 21 per 
cent of the net receipts before deduct- 
ing either the interest on bonded indebt- 
edness or rentals paid underlying com- 
panies. I have some reason to hope that 
for the current year the company may 
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have its property, including capital stock, 
assessed upon the basis of its earning ca- 
pacity. The item of $134,000 additional 
tax for 1900 of course will not occur 
again, and upon the basis of earning 
capacity the item of $311,507, capital 
stock tax for 1901, would be reduced by 
at least $100,000 and should be reduced 
by $125,000. Large sums were expend- 
ed in permanent improvements in right 
of way, rolling stock and power plants. 
Several miles of new track have been 
laid, thousands of rail-joints have been 
castwelded, and upon streets where city 
improvements have been made we have 
resurfaced our tracks, substituted granite, 
asphalt or brick pavement in place of ce- 
dar block or cobblestone. The improve- 
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ments, when completed, will lessen the 
cost of operation and improve the service 
to the public, but at’ presenteiieyaess 
heavily into the receipts with no imme- 
diate financial return. Our rolling stock 
has been maintained at a high standard 
and increased by a large number of new 
cars. In view of our heavy expenses for 
improvements, the early settlement of the 
river bridge problem and the general 
prosperity of the community, the man- 
agement confidently expect (barring un- 
foreseen contingencies) that the ensuing 
fiscal year will show results more satis- 
factory to the stockholders. The sale of 
unused real estate has brought in $74,000. 
Betterments, reconstruction and additions 
made to property aggregated $273,046.” 


Montreal Light, Heat and Power Company 


First Annual Report. 


1902. IQOI. 
GLOSS: CArITL OS Wie 7. soled snakes ncee ns avs co bP nee wuseanev gece eae $1,760,285 $1,600,706: 
Pxpenses,.<.... SE ye He Ae Mate Shs toa, ce aR Oa ERE) ok RET gC a 939,068 890,329 
Nets reverie nn oii 52) cacao ce cide hese os Pe $821,217 $800, 377 
Interest on: bonds and! loarishw .occs. ace Ue ee eee 91,495 176,670 
Dividends paiche4 pertcente ces: at ec vee ee el ee ee 587,969 490, 404: 
Surplws 0 ee ue Sa a er Oe, rite i ae $141,753 $133, 303. 
Balance sheet. 

Assets. Liabilities. 
Stocks, bonds and interest in Capital stock, 2% v sis. 01a. ee $16,977,800: 
Other Companies, coma $13,162, 18827, BONUSaee a. ott nt Poe 2 ee 2,500,000 
New COnStruction. 12.0. ee ie ee 224,094. % Chambly plants..7.... .c0t 298,576 
Accounts receivable 4 ...4075 22.4! 200,052” 7 Accounts payable, i a0. tere 259,690: 
SIUOTOS ce ieee Nar Pubic) ee eee 155,510 Customers’ deposits..... ........ 17,604 
COken Car uel. 5 song), ae ee 26,442 4 8A Cermed interests, .1o.4 eee 65,7938. 
(GalgVStOVGS <2 dk ure 2 hie 24,218 . Dividends unclaimed: ..: 27) 1 akan 7,168 
GASH Unters gts air bra ails aa or ee eee 15490;393~ ) Dividends May 315 is30.2'.2 os «eee 146,807 
SUT DLYS! Weer. ©. aes eee 141,753 
$20,415,197 $20,415,197 


President H. S. Holt says: “Under 
agreements the four controlled com- 
panies are operated by the Montreal 
Light, Heat & Power Co., and beirg un- 
der one management the cost of opera- 
tion has been largely reduced, but the 


company will only receive the full bene- 
fit of the combined operation during the 
coming year. Of the $7,500,000 of first 
mortgage bonds authorized Jan. 15, 1902, 
$2,500,000 have been sold to take up $2,- 
000,000 of outstanding bonds of the 


STATED REPORTS OF COMPANIES 


Montreal and St. Lawrence Light & 
Power Co., and to provide for present 
requirements ; $1,405,000 are held in es- 
crow to redeem the outstanding bonds 
Oi the Montreal Gas Co. and the Royal 
Electric Co., leaving $3,595,000 of bonds 
in the treasury for further requirements 
of the company. The work of complet- 
ing the full development of the power 
at Chambly has proceeded satisfactorily, 
and the directors anticipate that all the 
power necessary for the operation of the 
company’s electric systcm will be re- 
ceived by Sept. I, when the three steam 
stations will be held as reserve. The de- 
velopment of the water power at St. 
Therese Rapids, three miles above the 
Chambly power house, has also been com- 
menced, and it is expected that it will be 
completed some time next winter. This 
development will add largely to the water 
power of the company, as well as doing 
away with any possible interference by 
frazil. The new central electric trans- 
forming station on Queen street is near- 
ing completion and will be the most mod- 
ern and complete station on the conti- 
nent. The increase in the gas output for 
the year has been 54,291,000 cubic feet. 
The use of gas for fuel purposes con- 
tinues to increase most satisfactorily. 
There were installed during the year 2,- 
O10 gas stoves, 3,148 meters, 1,090 new 
services, and 619 miles of new mains 
have been laid. The increase in the elec- 
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tric department has also been highly sat- 
istactory. During the year, 13,918 in- 
candescent lamps, 35 arc lamps and 79 
meters (equivalent to 756 horse power) 
have been added to the company’s cir- 
cuits. The contract for the city lighting 
expiring in 1904, the city called for ten- 
ders for the lighting of the streets for 
five years from that date, the company 
receiving the contract.” 

The company recently made a state- 
ment to the New York Stock Exchange, 
from which are gleaned these additionai 
facts: The company controls all the gas 
business in Montreal and suburbs, does 
all the municipal lighting, furnishes 133,- 
295 incandescent lamps, 1,536 are lamps, 
6,315 electrical horse power to the city 
and public; and. 53000 ‘electric-- horse 
power to the Montreal Street Railway 
Company, under a contract running until 
1923. The charters of the company and 
its subsidiary companies are perpetual 
and convey rights in Montreal and its 
suburbs. The Montreal and St. Law- 
rence Light & Power Co. has developed 
a large hydraulic plant for the produc- 
tion of -electricity -at Chambly, on, the 
Richelieu River, the outlet of Lake 
Champlain. Current from this station 
was first used in Montreal in August, 
1899. The present development is about 
20,000 nominal horse power, and a fur- 
ther development of 6,000 horse power 
is under construction: 


Year Capital Stock Dividend Bonds 
Incop Issued Owned Per annum Outstanding 
Miromtreal Gras. ssi. «i 1847 $2,999,040 $2,949,080 Ss10% + $880,074 4-5% 
My ty LCCLTIC o's «o.0's 1884 2,250,000 2,250,000 re 26 t 487,158 Ist mort. 4% 
Mont. & St. L. L. & P .1888 2,750,000 2 780, O8F reads | 
Imperial Electric Lt.. .. 1896 150,000 150,000 Fig tee el ae teen 
GURU Led huh Stee siaiold eA slats siegss $8,149,040 $8,099,080 $ $1,367,227 


*regularly. + Since 1894. 


Includes $243,414 4%s due Dec., 1902; $150,000 5s due June, 


1908; $486,660 4s due July, 1921; ** regularly since 1884; t due Oct., 1914, but $34,473 are re- 
tired annually at 105 and interest ; || $2,000,000 5s due July 1, 1950, but all owned by Montreal 
Light, Heat and Power Co.; § of the bonds of the Montreal Tight, Heat and Power Co. $1,405,- 


ooo are reserved to take up these bonds. 


Consolidated Gas Company of Baltimore 


Abstract of circular report by Hambleton & Co. 


10 months to 1901 1900 
Apl. 30, 1902 to June 30 to June 30 
Grosstiticome from case 300" ate h ae, eee $1,505,888 $1,634,693 $1,682,841 
‘Cotalideditctions atte. = one Re ie, (5,195 7,859 23387 
Net-income ty eet reece ene eee ee $1,490,693 $1,626,834 $1,680,459 
Operatine: €xpenSes a. cee eae ee 863,158 917,196 893,741 
Harnimes roi Operatiourgrrs are see $627,534 $709,638 $786,718 
‘Lotahincome tromsothersources a es 8,057 32,558 110,463 
Harnings*troni-allesources ae $635,591 $742,197 $897,182 
Deduct bondanterests se. rete ea ere 314,766 B77 ome 386,886 
Harnings after payment of bond interest... $320,825 $364,477 $510,297 
Harningsstor diy. and extensions... 51.19 320,825 Bie om 510,295 
Dividends paid"(*Six mionths)ie ye. eae 161,554 592,366 430,810 
SULpIusror.deliciiaaeres eee ees: $159,279 def. $279,639 $79,485 


Estimating two months’ earnings and 
deducting six months’ dividend for 1902 
would leave an apparent surplus of $29,- 
000. 

The full statement covers four years 
Hambleton & 
Co. represent a committee of stockholders 


and ten months of 1902. 


opposed to the management of the com- 
pany and favoring an opposition ticket. 
The present management excepted to the 
statement, claiming that while it was an 
exact excerpt from the books, the figures 
are misleading. In extenuation they put 
out a circular from which these figures 
are taken: 


Revenue from gas after deducting worth- 


less bills and gas used by the company. .$1,744,912 $1,618,488 $1,671,287 
Receipts from other/sources .ren eee Tee O 20,944 34,628 
Operating ex pensessuan ca wee eerie 1,008,409 919,361 QOI,513 
Isiterest: on bonds :andidebttwe) cee 27 7720 397-920 386,886 
Premium from*bond stibstitu tions aes nese eee nary eee eae 92,780 
Premitiin it omsalé-olcityistOCk mary ee 8,095 21,375 |. 
Resular dividends declared .5ma) aie 323,109 323,109 430,810 
Bcdedsto surplus cach years cee eee 56,619 40,618 79,485 


Hambleton & Co. say : 

It will be noted that the results of the 
operation of the company for the years 
ending June 30, 1898, 1899, 1900, I9gOI 
are practically the same in both state- 
ments, with one important exception— 
the present management claims a surplus 
for 1901 of $40,618, while the experts 
show for that year a deficit of $279,- 
639.50. The method by which this de- 
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ficiency is converted into a surplus is by 
not charging the company for that year 
with the extra dividend of $269,257.50, 
or with the $51,000 Siemens-Lungren gas 
stock charged off. Taking their own 
figures, however, the board of directors 
paid out in 1891 $592,366.50 in dividends, 
and earned during the same period $363,- 
a. 


The declaration of an extra dividend in 


CONSOLIDATED GAS COMPANY OF BALTIMORE 


July, 1900, of 2.5 per cent, when the leg- 
islature had just previously reduced the 
price of gas from $1.25 to $1.10, was one 
of the most amazing and inexplicable 
events on record. The company had ac- 
cumulated a surplus of about $350,000, 
and the greater part of it was invested in 
city stock and held to meet any future 
requirements of the company, when the 
directors, with a certain large reduction 
in revenue from the decrease in the price 
of gas staring them in the face, met to- 
gether and resolved to sell the company’s 
city stock and divide $269,257.50 among 
the stockholders. 

We like to receive dividends as much 
as any one, but we never could appreci- 
ate any reason for the declaration of this 
dividend. A surplus of $350,000 is none 
too large for a company to carry which is 
capitalized at $18,000,000. 

The parties who have been instru- 
mental in bringing about a contest for a 
change of management of the Consoli- 
dated Gas Company, ourselves among the 
number, are very large holders of the 
stock of the company. They did not in- 
crease their holdings with any idea of 
making a market for the stock and sell- 


Leen (TNS, Se Rae 0 Ae Ara ea 
WETINVA TL ICCOR g Viens ieisbesiy na bles oe es 
Se oud MANO ia Sigae 6 On ee One yee ene 
Bosromeitcludine DIOOKING. 6.4... 0... 


It will be noticed that the per capita 
sales of gas at Baltimore is only 3,030 cu- 
bic feet per annum, against 4,140 cubic 
feet at Milwaukee, a city of only about 
one-half the population of Baltimore, 
while Washington, D.C., with not half the 
population, sells 4,140 cubic feet per an- 
num. The houses are here, the people are 
here; they simply do not, for some reason, 
burn gas. That they can be persuaded to 
become consumers we have not the slight- 
est doubt. It is with the expectation that 
Baltimore will not remain such a com- 
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ing at a profit, but were instigated by the 
belief that the property is in a somewhat 
crude condition and susceptible of great 
improvement under an active, modern 
management through up-to-date methods. 

Baltimore appears to us a most excel- 
lent field for the business of manufactur- 
ing and supplying gas. Not more than 
one-half of the houses of Baltimore use 
gas at all. Therefore, we have a popula- 
tion of nearly 300,000 non-consumers to 
work upon and to convert into consum- 
ers. Popular prices for illuminating and 
fuel and power gas and the application 
of modern methods should in a few years 
add 50 per cent to the output and largely 
increase the earnings of the company. 
A gas expert recently reported: 

In point of size Baltimore is the sixth 
largest city in the United States. .-That 
the city has had a steady growth in both 
wealth and population. The general con- 
ditions presented for the sale of gas are 
favorable, and the sales per capita should 
compare favorably with other cities in its 
"class. The following table shows the 
per capita sales in Baltimore, Milwaukee, 
Washington and Boston: 


Sales per capital; Net price 
Population Year cu, ft. est’d per 1,000 
530,000 1902 3,030 $1.10 
305,000 1902 4,140 1.00 
250,000 1898 3,920 Tat O 
580,827 Ig00 6,000 1.00 


paratively small consumer of gas that we 
hold the stock of the Consolidated com- 
pany. The management of the Consoli- 
dated Gas Company is to be commended 
for the progress made during the past 
two years. There has been unquestion- 
ably an improvement since the contest for 
control two years ago; but there is room, 
much room, for further progress, and this 
will be accomplished under the new man- 
agement and direction of the best gas 
experts in the country. 


Financial Notes 


BROOKE YN RAPID 1 Ren Sb ies 
report for June and for the year indi- 
cates that the stockholders will be com- 
pelled to wait longer for dividends. In 
round figures there wasa decrease ofS15,- 
900 in gross and net earnings for the 
month, and a decrease in net for the year 
of $293,000. Rainy weather undoubtedly 
affected traffic this summer more than 
usual and accounts for the showing in 
June as there was a small decrease in 
operating expenses, thus showing that 
the management is making progress in 
the right direction. Operating expenses, 
including taxes for the year, were $981,- 
579 greater than in 1901, which goes to 
show how important this reform is in 
the conduct of the property. Ordinarily 
traction companies are operated on a 
fifty per cent basis, but Brooklyn Rapid 
Transit is by the latest showing costing 
about twenty percent mure. ."Lheinext 
most gratifying exhibit in the annual re- 
port is an increase of $688,507 in gross 
receipts. It shows a healthy growth of 
trafic due to an increased population. 
The city has expanded wonderfully and 
is growing every year. Every new home 
established means so much more business 
for the traction company and real estate 
men are confident the development boom 
will get a fresh impetus with the com- 
pletion of the new bridge and the exten- 
sion of the Greater New York subway 
system. The Pennsylvania Railroad has 
great plans for improving Long Island, 
all of which will not be a drawback to the 
electric lines controlled bv B. R. T.. The 
current year ought to see a decided ad- 
vancement in the affairs of the great 
traction system. especially in the physical 
betterment of the property. Stockholders 
authorized March 20 a general consoli- 
dated and collateral trust mortgage for 
150,000,000, of which $61,065,000 will 
de used to retire all existing bonds, the 


balance to go for improvements, addi- 
tions and new acquisitions as needed. 
In May, Flower & Co. took $5,000,000 
of these bonds. Financially the com- 
pany’s prospects never were better. 
An insider in Brooklyn Rapid Transit 
says of the situation in that stock: “We 
do not claim that the present earnings on 
Brooklyn Rapid Transit make the stock 
attractive to the public at the present 
price. The public buys a stock. either for 
speculation or for the current return. 
There will be no return in the way of 
dividends on Brooklyn Rapid Transit for 
some time. We are willing to hold the 
stock because we believe in the future 
of the property. There must be great 
growth in the Borough of Brooklyn, and 
erowth from this point on is growth 
of earnings on Rapid Transit stock. The 
company can take care of its charges on 
the present volume of business, and every 
year this business will increase. ‘There 
will be a great influx of population in the 
northeastern part of the city when the 
Williamsburg bridge is finished. The 
tunnels will build up business between 
East New York and Jamaica. Growth 
in South Brooklyn is steady and will con- 
tinue. All we have to do is to wait, and 
the time will come when Brooklyn Rapid 
Transit will be a staple dividend stock. 
Earnings this year have been somewhat 
disappointing on account of the cool 
weather and the smaller travel to the sea- 
side. On the other hand, the short travel 
is increasing. More people take the cars 
for short distances. We are putting earn- 
ings into the property and intend to keep 
on. We may be disappointed in our 
expectations, but the people who are risk- 
ing their money on the proposition have 
a good record in reading the future.” 
METROPOLLT ANS ies 
RAILWAY, New York, has had listed 
on the New York Stock Exchange $12,- 
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FINANCIAL NOTES 


780,000 four per cent refunding 100- 
year coupon mortgage bonds, of which 
$11,000,000 were offered by Kuhn, Loeb 
& Co.-last May. These eleven mill- 
ions were issued to the Interurban Street 
Railway Company in part consideration 
for a payment of $23,000,000, the remain- 
ing $1,780,000 having been sold for re- 
funding $1,200,000 consolidated mort- 
gage 7 per cent. bonds of the Central 
Park, “North «& -East “River -Railread, 
which mature Dec. 1, 1902; $50,000 first 
mortgage 6 per cent extended bonds of 
the Twenty-third Street Railway and 
$50,000 first mortgage 6 per cent ex- 
tended bonds of the Forty-second Street 
& Grand Street Ferry Railroad, which 
bonds were called for redemption at par 
July 1 last; and two bonds, aggregating 
$350,000, sectired by mortgage upon a 
portion of the Company’s real estate. In 
applying to the Stock Exchange to make 
the listing the Metropolitan Company 
made this statement: Gross earnings for 
the year ending March 31, $15,409,817; 
net, $8,023,934; other income, $456,824 ; 
fixed charges, $4,815,421; dividends, (7 
per cent.), $3,640,000; balance, surplus, 
$25,337: 

INTERBOROUGH RAPID TRAN- 
SIT COMPANY’S stockholders voted 
August 26 in favor of the proposition to 
increase the capital stock from twenty- 
five to thirty-five million dollars. 

Ge SEEWV NOR - COMPANY 
stockholders will vote September 8 on a 
proposition to increase the preferred 
stock to $2,000,000. Of this amount 
$1,000,000 will be offered to shareholder 
on a basis of 10 per cent of his holdings 
ainaper, the ibalance’.to remain in the 
treasury. 

Sed N= SES ieN.D* “FRAGCPION 
will probably be consolidated under de- 
velopments by the committee reorganiz- 
ing the New York & Staten Island Elec- 
tric Railway, the Richmond Power Com- 
pany and other allied corporations. This 
will bring the Midland Railway into the 
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combination. At foreclosure sale last 
month William L. Bull, of Edward L. 
Sweet & Co., Chairman of the Reorgan- 
ization Committee, bid in the power plant 
for $10,000 and the electric railway for 
$250,000, and the successor company, 
Richmond Light & Railroad, was incor- 
porated with $190,000 capital. 

GAA Te RTA PWV AY. 
shareholders by a large majority, have 
sereed tomaccept an otren! by. Jos & WwW: 
Seligman & Co., to buy not less than 
ninety per cent of the outstanding cap'tal 
stock ($5,000,000) at $90 per $1oo share. 
This is part of the plan to, consolidate 
the company with the Omaha & Council 
Bluffs Bridge and Railway and the Oma- 
ha, Council Bluffs & Suburban Railway 
Companies. 

EDISON H@EECTRIC COMPANY, 
of Los Angeles, recently contracted with 
N. W. “Harris -®@ -Co., Eo 7H. Rollins “& 
Sons and Perry, Coffin & Burr to take 
all or any part of $10,000,000 bonds as 
needed, $3,000,000 for immediate deliv- 


nery, the proceeds to be used for building 


a new steam plant, enlarging the water 
power plant, etc. 

WESTERN (PRBCFRIC<CO- 5.40 
increase its stock from three million to 
thirteen million and stockholders will be 
allowed to subscribe at par. This com- 
pany is controlled by the American Tele- 
eraph & Telephone Company. 

NORTH JERSEY STREET RAIL- 
WAY COMPANY’S plant in Jersey City 
has been assessed at $1,338,000, an in- 
crease of $850,000. 

A MPRIGCANSFEIGH TT o& -PRAC- 
TION now has outstanding $8,554,400 
of the $25,000,000 six per cent cumula- 
tive preferred stock and $4,378,600 of 
the $15,000,000 common stock, the same 
having been issued in exchange for $1,- 
917,000 cash and the purchase of control- 
ling interest in the Western Gas Com- 
pany of Milwaukee, Grand Rapids 
(Mich) Gas Light Company, Madison 
(Wis.) Gas & Electric Company, St. 
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Joseph (Mo.) Gas Company, St. Paul 
(Minn.) Gas Light Company, Bingham- 
ton (N. Y.) Gas Works, Southern Light 
& Traction Company, of San Antonio, 
Tex., and St. Croix Power Company. For 
the fiscal year ending June 30 last the 
company earned net $828,732, out of 
which was paid in the way of a full year’s 
dividend on its preferred stock the sum of 
$457,015, leaving a surplus for the vear 
of $371,717, which is equivalent to about 
844 per cent on the outstanding common 
stock. Early last month the company 
made an offer to buy not less than $750,- 
000 of the $1,000,000 capital stock of the 
Consolidated Gas Co. of New Jersey, 
paying therefor at the option of the 
holder per $100 share either $17 cash per 
share, or $18 face value of preferred of 
the American Light & Traction Co., or 
$40 face value of common stock of the 
A. L. & T. Co. The Consolidated Com- 
pany supplies gas in Long Branch, As- 
bury Park and Red Bank, and also owns 
the electric light plant at Long Branch, 
which furnishes illumination and power 
to Elberon, Branchport, Monmouth 
Beach, Seabright and Eatontown. The 
company has outstanding $971,000 first 
consolidated 4o-year 5 per cent gold 
bonds due in 1936, Knickerbocker Trust 
trustee.. Chere ate also, $15,000 Long 
Branch lighting bonds, to retire which 
$15,000 cash is with the trustee. 
PRIVATE “THELEPH ON: Es S7¥s5- 
pd EMS: for the New York stocks Ex- 
change and other exchanges have been 
discussed of late, but the consensus of 
opinion is against the experiment. It 
is argued by the advocates of the inven- 
tion that greater privacy and a more 
satisfactory service from the viewpoint 
of celerity and economy would result. 
Brokers who have used the private 
switchboard of the general company 
with an experienced operator say that it 
answers their purpose in every emergency 
and it is better to leave well enough alone, 


THE ELECTRICAL AGE | 


However, there is much to be said for 
and against a private system and the 
agitation will probably be continued by 
the promoters in the hope of winning 
converts. 

NEW. ALBANY STREET SRA 
WAY has been sold to the United Gas 
& Electric Co., of New Albany and Jef- 
fersonville, Ind., for a sum reported to 
be $250,000. - This makes the eighth 
plant in the consolidation, the others be- 
ing the New Albany Gas Light & Coke 
Co., New Albany Light, Heat & Power 
Co.; New .Albany Water Gojsiodiana 
Water Co., Jeffersonville Electric Light, . 
Heating, Gas & Coke Co. and the Jeffer- 
sonville Light & Water Co. 

UNION - -ELECTRIG: «iG Ege 
POWER. CO.) of St. Louis wasmiace 
month authorized bythe shareholders to 
exectite a $10,000,000 mortgage, $4,000,- 
000 of the bonds to be issued without 
unnecessary delay through the Missis- 
sippi Trust Co. 

PHILADELPHIA RAPID, TRAN- 
SIT COMPANY has bought a site at 
West Philadelphia and proposes to build 
and operate a car building and repair- 
ing plant. 

NORTHEASTERN RAILWAY of 
England will convert thirty-seven miles 
of line for electric traction and will buy 
largely of the American dealers. 

Attention is called to the issue of $1,- 
000,000, at 4 per cent. 5-20 years, first 
mortgage trust gold bonds of the Uni- 
ted States Mortgage & Trust Company, 
advertised in another column. These 
bonds are specifically secured by a de- 
posit with the Guaranty Trust Company 
of New York of $1,000,000 of first mort- 
gage on improved real estate in the prin- 
cipal cities of the United States valued at 
$2,648,969, having a gross income of 
$265,273, and a net income of $178,372, 
as against the 4 per cent. charge on the 
above bonds of $40,000. 

In. addition to this security these bonds 
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are the direct obligation of the Company. 

The care with which the Company’s 
mortgage investments have been made is 
evidenced by the record of the past seven 
years, during which over $13,000,000 
have been invested, and no real estate is 
now owned by the company. 

Mortgage bonds of this character, is- 
sued by a conservative and responsible 
institution, have been a popular high 
priced investment in Europe for many 
years; and the intrinsic security of the 
deposited mortgages, added to the obli- 
gation of the United States Mortgage & 
Trust Company, renders the above bonds 
secure beyond question. 

OLD. DOMINION STREET RAIL- 
WAY of Portsmouth, Va.,. has been 
bought by Pennsylvania Railroad inter- 
eSts; 

COMLUINEN TAL DTRACTIONS are 
being bought by the Whitney-Widener 
syndicate. There has been something 
doing at Hartford and New Haven. 

fee VA Liev ERAGFION 


COMPANY has increased the quarterly ° 


dividend from 1 per cent to 134 per cent 
on the preferred stock. 

NMS oNCHUSE EPS GAS .COM- 
PANYS is the proposed successor of the 
New England Gas & Coke Company, but 
there has been delay in issuing the new 
securities owing to the attitude of cer- 
tain interests in the Bay State Gas Com- 
pany.  :Kidder,: Peabody & Co. have 
bought at $200 a share almost the entire 
outstanding minority stock (about $11o,- 
000) in the Jamaica Plains Gas Light 
Company. It is reported that about all 
the Boston United Gas first and second 
series bonds have been deposited under 
the call and that the first series will be 
paid off in cash at par and the seconds 
will receive ten shares of Massachusetts 
Gas preferred. It is believed that the 
Addicks and Content interests will op- 
pose foreclosure of the Bay State Gas 
properties and the former will make a 
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reorganization committee to protect the 
Bay State Gas Company of Delaware. 
Content & Co. say they represent 1,000,- 
ooo shares. There is widespread inter- 
est in the outcome. 


UNITED GAS IMPROVEMENT 
COMPANY sold in the city of Philadel- 
phia during the quarter ending June 30 
and the previous six months as reported 
to the Comptroller : 


Cubic: teetestmoss. 1002.00... Ue a eee Ke. 
Cibie feet,: 3 emOS. sLOOL fear us 965,293,690 
Cabiclicet) 6) mos, 1002. .« /ne:2,027.004,010 
Gubice tects O unos, e100 +, on oe 2237 Seed 
Six mos. gross revenue, I1902.... $2,627,995 
Six mos. gross revenue, IQOI.... $2,237,588 
Of which the city receives, 1902: $262,799 
Of which the city received, 19o!. $223,758 


CALIFORNIA GAS & ELECTRIC 
CORPORATION has secured the Oak- 
land Gas Light & Heat Company, more 
than 51 per cent of the outstanding 
stock having beeen deposited with the 
First National Bank of San Fransisco 
in response to the offer for an option at 
370 Pete siale: 

UNITED RAILWAYS: -INVEST- 
MENT COMPANY’S (San Francisco, ) 
transfer books for participation receipts 
were closed from August 9 until August 
25 for the purpose of enabling Brown 
Bros. & Co., managers of the San Fran- 
cisco Street Railway syndicate, to make 
distribution under the agreement of Ieb- 
ruary 17. From the proceeds of:sales of 
United Railroads of San Francisco four 
per cent sinking fund gold bonds a cash 
payment of fifteen per cent was made to 
holders of full paid receipts and five per 
cent cash and ten per-cent “in account” 
to holders of “ninety per cent paid” re- 
ceipts, making these last full paid. Off- 
cers of the company now are: President, 
Henry J. Bowdoin; vice-president, W. G. 
Vermilye; secretary and treasurer, W. J. 
Duane; other directors, P. Calhoun, Eu- 
gene Delano and T. Mullally. The Mer- 
cantile Trust is transfer agent and the 
Li SMorts. & Trust: @o, register: 


Stock Market Reports 


Traction Stocks and Bonds 


Bid. 
Akron, O Bed & Clev ¢ 5s. ...5 2... eee ssn 103 
Allen Kotz Er 5S 2. 3. .'staelsieie ot,+i5geieieivielatns 9846 
TALDA YE Rive.COG: MaDSeleresuiy octs clsteleleaisteeisetsias 11534 
UG eee AO Yes Tweet a emia n EO OAS 50000 60d 116% 
AML SNe Ou EL PAGTIOL ee cmtsit sitter uiesiae a 
Am, Eight:& Tractionprets.. o..ccen.. ceecc 93 
American Railway. (Phila). ......c.+++-.5+-6s 49% 
Atlantic#A VesGUM. ON) OSs aecisletinielssieeisieaielere 110 
Atlantic Ave. A Stems DSis wacta cog seek aieioshaverete 103 
A Tlantic-AviewdM 220 5S5 oc. a aimiact crit ntratrtse 110 
Atlantic: Coast, WleCtriczr mrs ecu eres. eer 8 
Aviantie Coast HleG) ISU 53)... 0.0. oh e dei 85 
Atlantic Coast-Elec. gen: 58.....6. .......06 40 
Augusta, Ga, Rys & E Co list 5s...... .100 
Balt City Pass: USt 5S; & onsesmies iciyerraies sores eke 107 
Balt City & El Mills 5s g gtd-............... 000 
Bale Bir Oo Isto MESS 72s, cereristeaysce « otchatere 117 
Babs Ee! 8 CO: COD VHD igs s stalenct terete stots os. ototatopere’s 101 
Beaver: Val Tr ist Gause dein s sdeceie. eee aii 105 
Binge esteriiay 2.56 aia cities elets cites acta 105 
Binghamtoneh, che COlg oSeseesenciine cease 162 
Bing Wamtony Ri BIE DS 2s). c tle ic.as « ole wiepmntes'e clo ei o%e 106 
Birmingham Ry L & P Ist con g 5s......... 104 
Birmingham Ry & Hl ist g 5s...... =... 108 
Bleecker St. & Fulton Ferry....... .-.s.00: 34 
BI. ecker St. & F’lton fy 1st 4s (Met. St Ry.) 100 
Boston lle vatedeianie ce aise siete aoleteince 159 
Braintree & Weymouth g 5s..............0% 108 
Bridgeport. Dractiongtst oSmaiecn cestasteal <a 106 
IsjatcKegenyenicre MVeree I Petar bos ceqoes 3 Gdcot 108 
Broadway & 7th Ave. 1st c. g. 58............ 101 
Broadway & 7th Ave. registered....-....... 107% 
Broadway & 7th Ave. (Met. St. Ry.) 10 p ¢.248 
Broadway Surface 1st 58.......0....cc0s006- 1121 
Broadway’ Surface 20.58... 0.1.6.0 .cccceneenss 10144 
Brockton’ B So P Ry ste 5s. seen wo 106 
Brooklyn Bath. & W. End 5ds............ 10214 
BrooklynvCity, LO) pwGr pe icerciss scaestc eects 21614 
Brooklyn City & Newtown Ist 5ds........... 115 
Brooklyn Gity 1st3 COW+4dS sh. sie 1 liets «tole og 112% 
Brooklyn (Cleve!)-Ist:6S taecsccs coke beet 103 
Brooklyn (Cleve.) 1890-68 ..........cceeeeees 103 
Brooklyn Crosstown lst05sics..st-s. sees 101 
Brooklyn Heights st5siyec....0 sist ose el eet 105 
Brooklyn @ i & Sy Astv25821.. ce cco waa ote ice 107 
B’klyn, Queens Co. & Sub, 1st con gu g 5s..100 
Brooklyn Rapidelransit cen eeeeecr mete cent 67% 
Brooklyn Rapid Transit 5s g................ 108 
BrooklynyUnion-Hl=Ist; 4-58... ale ose seca. 102% 
Brooklyn Union Stamped guaranteed.......10414 
Buffalo Bellevue & Lan 5'8...........0..000. 102 
Buttalo:Crosstown ISt:5ss. ..fccrok occas 2 ceitews 114% 
BiibaAlo ecuOck portalStrovoSe. ues dee aan 107 
Buftalos& N PF. HE. LE. &-P: Co- 5p: ¢...-.... 100 
Buffalo & Niagara Falls Elec. 1st 5s........ 100 
Buffalo,& Niagara F. Elec 2d 5s............ 104 
Buffaio-St. Ry. ist-con.-58.. 0.0... cee ee en. ie 
‘Birtlalots teskivsr de DaGsi ccna ss cabscee es caters 10514 
ButtalotPraction st jos accawessecan newt eue. 108144 
Burlington Ry & Light 1st gis.... ........ 101 
Calvary Cem. & Greenpt. 1st-6s............. 106 
Gaimbrid eg edisteM7os s.scnum-asteanincclentecee s 101 
Camden & Trenton Ry g58............0c000 101 
Canton Man: Ry Aste Site sstets es vets s avers ia coms 102 
Capitalelractiongserip aca irae irae 106 
Capitals PracttO pn NWasneinny istics: wcte gataas 11334 


Asked. 
104 
100 
118 
119144 

3814 
9416 


102 
10914 
252 
115 
19024% 
10844 
104 
24716 
117 
114 
104 
10446 
10314 
108 
10916 
102 
6714 
110 
103 
104144 
103% 
116 
108% 
110 
106 
118 
106 
109 
101% 
108 
102 
103 
103 
107 
118% 


Bid. 
Ceatral Crosstown Rv 10 p. c. gtd........... 250 
Céntral Crosstown ip. Cis siscsawie cei eucntine 265 
Central Crosstown: lStiGs.... cn.scee sees eee 120 
Central Park N. & BE. R. con. 7s.........-.-- 10014 
Central Park N. & E.R.9 p c. gtd.......... 208 
Central Ry com M-g75sic.).ab dn ae eee 118 
Central Ry,/ex Sali p bss chic ee risen eee 117% 
Charleston Con Ry Gas & El Co con g 5s... 93% 
Charleston: City Ry 1st:¢.58:5...00..<.s00see- 105 
Charies Riveriist-M 58 io. 2. 2. .k.. «nla 10244 
Chicago City Ry 2p: Ch.jccta snooty eee 210 
Chicago & Mil -E: Ry tst.205s..c... anak eee 102% 
Chicago Union Traction-.:......4...s0 nodernee 16 
Chicago Union Traction pref 5 p. ¢c.......... 47 
Christopher &10th St. i1sti4si)\ 2.2, scene 99 
Christopher & 10th St. Ry 8 p. ec. gtd....... 180 
CiGeror@s Prov St 18 OS. oan. i300) alee Eee 105 
Gin NOW SAGO we ed jonni, dhe cco See 111144 
Cin & Ham. 69 275 sgise..ssa- cc: sour eee 109% 
CincinnatigSt-R ye. cs sn eee ee 144 
Cin. SORY. Conse ke sos costa). tele 106 
City Island & Bkiyw ist 5s... )s.caee eee 101 
City Island & Bklyn’5s ctf ind.............. 101 
Citizens Traction, Pittsburg 6 p. ¢..........- 70 
City Ry., Dayton; O.5 D.C... ..< «ae 164 
City Ry, Dayton; OF pref 6ipa cisternae 181 
City & Sub Ry Baltimore 1st g M 5s........ 105 
City & Sub Lk Ro Bliste 58%. os. .so0 sees 118 
Cleveland’ & Chagrin halls 100-6 were 106 
Cleveland & Chagrin Falls Elec 1st g 6s..... 96 
Cleveland City Cable Ry. 1st 5s .........-. 100 
Clevelandi@ity Ry: 5 Dae .cs.. sos ies oe 106 
Cleveland & Elyria’ ¢ 683 ¢.)..500 «cess e oeee 102% 
CloBer Whyrc-ODeriasies5 et nial ele 100 
CrELy & West'con (st 25S 2.5 .. 3... eis 101 
Cleveland Hlectric cons, 58,2 yaaa. os ee ee 107 
Cleveland Wlectric Ry 4p. @...... ..2; see 8316 
Cleveland, Elyria & Oberlin 1st 6s.......... 104 
Gleveland, Elyria-& West... .../..«..sicecssee 84 
Cleveland, Painsville & E. Ry. 5s. .......... 100 
Cleveland, Painsville & E. deb, 6s........... 95 


Cleveland, Painsville & E. Ry. con 5s.... .. 85 


Columbus:Crosstown:lst-5s....... 4 eee 110 
Columbus & 9th Ave. 1st gtd.gSs:.......... 122 
Gol: StheAversN> Y¥cclstr 5S... faa. Coe 122 
Columbus (O) Con St Ry 1st g 5s............ 104 
Columbus Crosstown St Ry Ist g5s......... 110 


Col, London & Springfield Ry ist g 5s 1920.. 99 
Col, Grove City&S WRy Ist g 5s 1921 op 1906. 99 


@COlINTBUSEStR RY <2 o cissn cute ction oe ieee 54 
CohinsbusSteKy. prek ao py Gan... aicennce 105% 
Columpus Stal Ver COMMS. 2% 1 ee eee 117% 
Coney Island & Brooklyn ctfs. 5s..... ..... 100 
Coney Island & Brooklyn 1st 5s............. 101 
Coney Island & Brooklyn Ry................37! 
Consolidated: Mractione Nw tscee eee ee 6914 
Consolidated Traction N. J. 1st 5s........... 110 
Conn. Ry. & Ltg. Ist & refg. 414s........... 99 
Crosstown Street Ry Ist-g 5s ............... jake: 
Dayton Leb & Cin Ry Ist g 5s 1921.......... 100 
Dayton, Spring & Urbana 1st g¢ 5 1928,...... 105 
Dayton (O) Traction 1st g 5s 1916............ 102 
Denver City Tramway Ist g 6s 1908......... 107% 
Denver City con-gi6s 1910m ena) dee nomenere 107% 
Denver City T Met g 68'1911................. 108 
Denver City Con T con g 58'1933............. 100 
DenvermCity Delstig 5s 191955 fcc vs an acieam 10314 


Des Moines St Ry 1st sfg ¢ 6s 1919 op 1911... 


428 


~ 


Stock MARKET REPORTS 


Bid. 
TP RER OL TRICO USE UY eerercrccers teres syriiew ste\ernascte 01-asevers 796 
Detroit United Ry cons 414s 1932............ (is 
Detroit SUM Y ASG GS 190i wwreryese soc arviere oro eve 100 
Detruit Citizens Ry. 1st con. 5s 1905......... 10054 
Detroit Electric Ry con g 5s 1916............ 10214 
Detroit Railway 1st 5s.g¢ 1904................ 109 
Detroit Ft W & Belle Isle Ist g 5s 1927...... 104 
Detroit & Northwst g 444s 1621 op 1911...... 98146 
DOUoit SPOHGAGC 2 OS19 2.0 rele «census opeiercne one 106% 
Detroit & Pont.con g 414s 1926 op 1911....... 95 
Detroit & Port-Huron § L Ist.g 5s 1950...... 100 
Detroit, Ypsi, Ann A & Jack 1st g 5s 1926...101 
Dets-Y psi, Amn: A: & J. 2.68917. ones ccs 112 
Det, Ypsi, Ann A & J con g 6s 1924.......... 106 
Duluth Sup Tr ist & col tr g 5s. 1930......... 102 
Dry Dock BH. Bway-& -B: -1St:58i... 06.6 soe 114 
Dry Dock E_ Bway. & B.Serip.5s............. 103 
Dry. Dock EK. Bway. & BSt.6.p. GC... 2.5... ewe 120 
AS ty C1 GV CUH MAL Sty SS e we icfore  icietoierans 2 ehesergrenn is ons 10214 
WAVES Gi WUTC CL ROK OS rite: See legstore ce forse = Cinloxevershs Taienenehe 109 
Elyria & Oberlin g 6s.............. Baw cken sie sips 101% 
Highth Ave. St.. Ry 15.p. c..gtd.............. 397 
USBEX? PASSISEC Yoo N tule COMM, OSnjele - crete cla tle siete « 108 


Forty-second St & Grand St. Fy i8 p. c.gtd.407 
Forty-second St. & Grand St. Ferry Ist 6s. .110 
Forty-sec’d St., Man. & St. Nic. Ave. 1st 6s..1114%4 
Forty-see’d St., Man. & St. Nic. Ave. ine, 6s... 99 
Forty-second St., Man. & St. Nic. Av. Ry... 70 


rank iont a7 5O. Lys City 18 ips Cheeses ciercs s 407 
Idea a Site hh She 5 odeopee booon MUMS enOunGCen 96 
Genmantowar Ry 514 P. CG... 6... ec cee ee LA 
Grand St. & Newtown Ist 5s................ 105 
Gpamdda peas Sb! SENOS aera atersvcveucleceusjelereuleloiele-3 103 
Greenpoint & Lorimer St. Ist 6s ............106 
Ar ECORV Ya ON. ie terete dian vatelohe Ctevelsie 55 
Hestonville M. & F. Ry 4 p. €..........00 00s 47 
HestonvilleM. & F. pref 6p.c.............. 73 
Highland Park (Detroit, Mich) 1st 5s 19U8...10214 
Inigiama polis] S.CS Ri yiren sic aielstaychcvoiete sis iciseigie ayers 78 
Indianapolis St. Ry gen’l 4s................. 87 
Interborough New York.............0.0e0008 200 
Internat’! Traction (Buffalo ) sub. 41% p. c..117 
International Traction Co pref4p.c...... 60 
International Traction Co 4s................ 90 
Jamaica GaBrooklyn: [St:5S 5 dsc ace ces sce 104 
Jersey City, Hoboken & Paterson Rye eae 23 
KRagmsase City Fle sti 68.6 cc cpueae tess cere ess 112 
IKAMSAS: CLG 20s AS roy, Bo co cieccnccsieseiereisiersveles des 7 
Kansas Oity Met St. con. 58...........202eeee 102 
Kansas City Met. St. gen 5s................. 108 
ire SO ORMOIe Sep et SUK ci coe aerate aneibictine <cleneee ee 188 
Nee SiC Om Mle MSCS AS ei via crstew slp pion. uis ols ete 89 
Lakels St-Hevated (Chleago, . 4 i. esses 10% 
Lake St El'deb 58 ggtd............0000. ceanae1 OD 
TEE Ot WRIMC AED OS iieren ora cusses 5 eae «exe e 50 
TinaanKleen Ry. hl Lie. Com 5. su wie seus eene. 20 
Lima, Elee, Ry. & Ltg. Con5si. ce. ec ce eels 85 
Lorain & Cleveland g 58.........sccecerecees 103 
Lehigh Valley T lst g4s.,... eee Roe ora 86 
WiGE VCR BOS ASI OVC S ir oe ic senetanaie ishoreceie.a s'oio alo 103 
Lexington Av. & Pav Fy. 1st ds.............. 121 
Lexington Av & Pav Fy registered......... 120 
Mock porter Olcott st Cubs yo cucsateicpind aeyols.ele 10214 
Louisville Central Pass. Ry 6s 1962.......... 102 
Louisville Central Pass. Ry. 6s 1908........-. 113 
Louisville Ry. Co 1st con g 58............+-55 118 
Louisville City Ry 2d 44s...............005 108 
TOWISVIIICAGILY UR VEGAS aakieat © cis ari,aeiae els uteiaecs 107 
TADAMS VENTS Gs BR Yas PO Cicer cers cunyors one © tre) selina snmin ace 104. 
Louisville St. Ry pref... eae e ators abated et kee 


Dag BORE ARE DS rt raiciniase moter s:sie dn owtoins 113 


Asked. 
80 
9814 

101 
101 
103 
110 
105 
100 
10714 
96 
102 
102 
113 
108 
103 
117 
105 
130 
1038 
110 
102 
410 
110 
420 
111 
114 
101 
80 
420 
99 
150 
106 
104 
109 
56 


Bid. 
Man Hattarietle yaniv clic dytete fee mesa tekadole ws 13454 
ManhacteneDransite Neovo ote cettectrtieseiacle ore 1% 
Market St.Cable San Francisco ........ .... 112 
Market St\CablesIsti6sijic. <0 sams ass oleperes 124 
Massachusetts Electric Cov... 0.6 cs eence van 40 
Massachusetts Electric Co pref............. 14444 
Metropolitan St., Kansas City ... .......... 96 
Metropolitan, Brs plaints f..cuwecs en dene ae 101 
‘Meu Ry, Com sti uaneoiGSin vere oles cee enn cleric: 111 
Meta Ste Rive News nen COle the 27 0Sis aches. 121144 
IMG G. SUE VeRO Wed Six conedsteveistescuolecevckin: evevererc 6 haze 985¢ 
IMeURS Ca Rivce Nie Yay S COCK eer ge ctercbua ny irtnts levers 147% 
Met, St. Ryxsub. os st.instlspd sic © ci. ots « 12: 
Metropolitan Securities Co. (N. Y.).....,... 12614 
MGt2 Was sabi s CI 1CA LO cevecus- clone cerererepiee aieasrcreleiot 384 
MetaWeS Hifpreio cascades nw 6 cere ciratvern gh ize 8914 
Met We Sib Chicagoist. OAs c.mcctasnee 10254 
Metew-Sthiliresisteredinnn. a. cine ance 111 
MIGERW Stille Xi o AG Aas naelepe ieee cei oors 97 
Middlesex piainGbSincre tote <sencre aroarcee «cre herarehotre 10214 
Milwaukee Mlee Ry. Gili. COMW5S 0.9 < 2. 111 
MinneapolisiSt Ry ,. Cons SS8iincccu.ce. cee ee 109 
Minneapolis Sia ynisSba(Sir. screenees enie ace 105 
MinneapolisiS Gaye 2 Sic cteuewiesteuictinl deletes 114 
Mount Aub CablesIstisiy acs eens cecil sata 105 
MieAd ke ident Pil SteGSuee cprceilecten serie 10784 
Nassau Hlec trie Comyetds occas cccita stems eat 87146 
Nassau ElectrichStiasic.scamcceireccemer cers 112 
Nassau lectrichpiebprsens ce cicinsarree sence 97 
Newark, N. J. Pass, Ry. 1st con. 6s......... 117 
New Orleans City & Lake 1st 5s............. 110 
Ney: OrleansiCibyeRiyasceree ene vie oie ceca. 33 
New Orleans City Ry. pref 5p.c............ 110 
N@ WwW OrleanswR yews GhOSi cc teennem orterreiete ett 10514 
New Orleans Traction 1st 6s ............ 108 
ING TPAC V Gee Etiyz. Ni YRS Sup Cte etersccier sien syrtcseiotetoy> 195 
Norfolk, Vas St aiyexe OMe aSaree er ciel ctr sree 107 
North cA mericar® Omewenincscersecis eoleieeine eterna 121144 
NeBalt Dive(Belbmr) als tee yosinrs steictls detrei 120 
INOEbham ptous St R view citi eoeunerat eremsarelsptoan se 180 
NopthtC hiealgvouS tree tins. ceca natsdiaraslaision cies aks 
Northi Chi Cityaconsalg sic seewi ae silent ieleresstanele 103). 
Nerth Christe RyellSt. 56 uacmil. -ciekrararinan se 103 
North Chi SiRydst5s) 1909. sactas 52 0- <e 104 
North: HurdsondC ore Nig) CONGO S vate siete els 113 
INOKEhe ELSENa SLES Ciiaetsoletrsiaclote nists ceeecr are 34 
North JerseysStiyielSti4si ic pose ceeasmimisielet) ors S214 
Northern Oho rachiomey. cites hells ole 3934 
North: Ohi@vREsecronpone Gemeente nie cisrtat ore 89 
Northerny@Ohiorconsceos = ctiseeawtn eerie. « 100% 
NoOrtolk: Valo Vor Lita peeetoaseigorc ive ciokciet tale i2 
Oakland, Cal. Traction Co. 1st.con, 6s...... 124 
Old-ColonyiStehyaebOStOlmomansaacttaaaectee ta- fleet 
Orange & BASSAleV sp RY.n1SUIOS) o yeci on sansiele 80 
Paterson, N. J. Ry 1st 6s...... Pets Savetts ears 105 
Paterson Nene Ee yen Dig OSveeterseieiel ee cics ers eictsrs 115 
Philadelphia City, Ry 746.p. C..0..6.5.,-.-. 0 205 
Philadel phiaiCoin. 2 ciiss stesee taro eek oer 4954 
Philadel phiagC ow prcigey micsevases se) tae ve ole le 49 
PhiladelplitapMlecuci Cries sctae «ser oe. cle naire 5 
Philadelphia We tt3iC 495 jeic ve ccs oe wiche oinrsiere 65 
Phith& Lehigh Ve Tel stig teins 2 ere ste creel o arceele ce 74 
Philadel pliar rac vio <i. cisions seishs ee 9934 
Quakertown Traction Ist g gtd.5s........... 98 
Railroad Seeurities.............. UR Scie states 93% 
Railways Geveralq. sean we onder ereusedeewin tare 51g 
Railway Steel, Springfield.................. 31 
Railway Steel, Springfield pref............. 86 
Rapid Ry (Det & P HSL) 1st g 5s 1915.....101 
Reading. Ban @ ity. Rassien cians. citreene sears 180 
Readings RA wl hAGbION Latics osstesiciarelarsieun on 32 


429 


“Asked, 
13434 
1% 
116 
125 
4054 
145% 
98 
102 
111 
121% 
9834 
14754 
12314 
12634 
40 
90 
102% 
ail! 
98 
108 
113 
112 
108 
115 
106 
108% 
8914 
114 
99 
119 
113 
35 
112 
106 
109 
205 
110 
122 
122 
200 
190 
105% 
107 
105 
114 
35% 
83 
4044 
90 
101 
13 
126 
Ital 
85 
106 


430 


Bid. 
Richmond, -V aie Traction’ p..Ca. cin. on eek 32 
Richmond Eractional Stsoshewetlonse etc 85 
RidgerAwve; Peni el2 aGins aes SCR 300 
ROGhEeSterm Ste EV COM sy OS. clipnralee alee esrae spore 111 
Rochester St. Riys2d:0Strenin. teas rveiecis ok eror 100 
ROCHEStEr, Neo Yi U~ ee Yure mia stste a ieee eeel mre 65 
Sam MranCisCOmMSieioecsle mate em ee iieia creer ce 21144 
San HrancCiscO 1 yS,.pbheLinnich cmt ise! tessa 61144 
Sane rAlCISCOMNYS...48.ncieais ot seatonbline catteiers 90 
San Francisco Rys! eX rights: wy... 4814 
St. Louis Street Rycic ews. = seen ae tod abreheee 31% 
St. Louis: streeti Ry Spree, csdes mse ee ae 84 
St. SouissStreete By.-4Se coh sweeten yee ates 87 
SEM OUIS Qs SUDUE DAM mec cmt niente mee 75 
Sty LOUIS" LEADS Bb ae wpstee.o wiser ee Rea cet 31% 
Stor: City: Cable: conygibsanencs amen seer 110 
St Paul @itypetdsecoSie ie acie sie aiieeey erie 111 
Seattle. Mlec Sh 2 SSan.to.'cnw 1s Sos an aie ge ast: 111 
Serantont Pain Li Varwis etna erste ens cls arses ere bts) 
Seranton, Pas Traction istios Wi. 27006 nese 117 
Seranton,.b3, RY a COls tr OSacun ere utics 105 
Sea Beach lst dSckinncs ecard tae ene ees 85 
Second Ave, Ryo Noy. G:0eCs Stdeers sien. oc 215 
Second eAsVies Neri COMMS at eet ten an aate 117 
Second Ave. wisn SthiOSe, sccm dete atetems oak 105 
Second AvecNimyYerGeb.-oSscnes tee eee ee 105 
Second & Third St., Phila. 10144 p.c......... 300 
Seventh vA vies Eu yamNca Yi. dau enC seer etter were 118 
Sixth Aver RY aNeeY sc Osp. Ga SUMeeeaiesttes see 175 
South Boston: plain-5s\.s stews cms laetulelels oe siee ee 103% 
South Boulevard. Na YeslStrosmessenie eins sien 110 
South Merny Nema StOS skeet eee eteen ee 107 
South Sides telyat Clev) iOS eer create neneaie 101 
SouthermOhioiraeciont err comeae | tle 7 
Soi Ovads CINeLS tGSire athe s sear hort Gale Sia 130 
So Cove & Cine2d ConiGsSaaae eee een nari ae 130 
So Ohio LresistiCOneeO Saree ereciatte erate 100 
Soi Shore:cs BOstonmveyoseesiaanaelmenen cee nis 109 
Southern. ly. GD StybSmecw siete estee neater 90 
Springfield) Massy StG pics 0. ener sane. 210 
Springfield & West (Dayton O) g 5s 1921....100 
Steinwayelile Citysl St0Sa., aime etasiem eee. 118% 
Sy TACUSCHR wl pUSU.OS ste cere tere arerdeeiers attr 101 
Syracuse: Rapid eDransice apres attewmicte sm rects 20 
Syracuse, Ric Taprel aici mst sae ele areca emer a 
PhirdAVvetRY- Noe os se Sacer ee cleatort ase ee 131 
hired Aver Riy-eNvoy tsb SioSacmencta came ee ee 12414 
Third Ave. Ry. 1st con gtd. 4s........ ... 989% 


Thirteenth & Fifteenth St. Phila. 1114 p. ¢..305 
Thirty-fourth St. N. Y. crosstown 1st 5s....114 


Toledo raction :COUMOSia: ose eme nc eee 103 
Toledo Ry. G& Tractions ace. cee eee 33% 
PGOVRIRY2OS: © iso er siswrers + orete eb meiete sues testes 115 
Twenty-eighth & 29th St. Ry. N. Y. 1st 5s...113 
inwenty-thirdi ste Ry. Nop. 18 puch. .esmen 408 
Mwenbhy-vbird St, RY.) LSt) GS... sewsckn is een 110 
Twenty-third St. Ry. deb. 5s................ 102 
Mya Cibiva LEA CULOM. «se smiseyee erocistat erties te 12734 
TWAT MOUGY: DIOL 5 tarevecalcinioatontots c.dete ae ection tee 156 
Enion Da VChiGwtst obSccnct.n.m ere eee ee 128144 
MOM a UOOD )LOScO ters «, wa lela cheieiee ae ener ane 113% 
Union Passenger, Phila. 914 p. c...........6% 240 
RLOUR ye Naayeel SboS sain vic te tore arene ee 118 
NGTMO Mer ACTI OMT errmlalersleyetel stan s Sealers tote eee: 47% 
WIMIGNS LAGS Sh OS hae oieisye.c olcieiate tances Rte eis 100 
UWiicarhiMorsibe IStiS st, o1OSit nae eaiticminn csene 110 
Wnited Rye ce HleCIeBAal tin Pasi wich nee ce 15 
Umitedh Riyzrse MleCeprete. siacac esa. souemeter 109% 
United Ry. & Elec. Balt. 1st con g 4s........ 94 
United Ry. & Elec. Balt. gine 4s ........... 7 
United Ry. St. Louis pref. 5 p.c............ 84 


Asked. 
34 
100 
315 

11214 
103 
67 

Q214 


91 
49 
3216 
8434 
8714 
88 
3214 
111 
11 
111 
38 
120 
106 
86 
225 
120 
107 
106 
320 
122 
185 
104 
113 
110 
102 
72 
135 
135 
101% 
110 
9114 
220 
103 
119 
102 
30 
74 
133 
125 
987% 
315 
115 
104 
34 
117% 
115 
415 
111 
106 
128 
160 
126 
114 
245 


621 


THe BreEctRicar AGE 


a Bid. 

United Ry. St. Louis gen. 4g... ..:.55..s00008s: SQ 
United Ry. Traction (Pitts.) genl. 5s........ Ay 
United Ry Traction. Pittsiscun <ccee eee 50 
United Ry. Traction pref. 5 p. c...........+. 15 
United Traction & Electric pref........... .113144 
United Tr. Albany deb.g 414 s8......5..0 incu 103144 
Washington Ry & Elec Co......... date Renee wl4 
Washington Ry & Elec Co pref. ...........: 48 
Washington Ry & Elec g 4s 1949........ bin eral OO) 
West: End, Boston: (ii C. cis... ce elenipaeeines oD 
West End> Boston, pref: 8.p..¢....5 s.seeeece 115 
Wrest HndiStityec b8e2: -ine cass outta anaes 10534 
West TWndSt' Ry. 46s x. 2s.cie os icc cmen sees 106 
West End'St Ry g/deb 482.3 <. cscs bee eee 101 
West: HndsSt-Ry: 2)48..ccstaecicismice be anereiee 10214 
Wiestind St Riyidsrrac. esr ere ak Supa 104144 
West Philadelphia Ry. 10 py ¢.2.. scasseeneer 252 
W. Turnpike & R.Rlst g 6s).5..2 cd vanes 12214 
Wi Tlurnpike.) Rak east) 6S) .2.. eee 122 
Westchester Elec. Ry. N. Y. 1st 5s...... ++ 109 
Williamsburg & Flash. ex 414s .............. 103 
WeestiChitStuiyaiSti5S « Jam, su octets 108 
WestiChiSt-Ryicon'e 5S. asses eines eet 100 
Wiest: Ghistiiy.debs6s.. ... ts known 100 
We Ci Streeteitumelst 5s; etd... macnn 103 
West Div. Riy-Astialgsc it... nc sane see isieh epee 108 
Yonkers yard Sb Saatasesi iver Seen erry ee 108% 


Gas and Electric Light 


Atlanta Gas Light 1st 5s 1947.............. 104 
Baltimore-Consolidated............. .csecee 69 
Baltimore Consolidated Ist 5s...........006 113 
Baltimore Consolidated Gas 6s 1910......... 112 
Bay StaterGas wicnecisscccseccstesten Soe - 134 
Binghampton Gas Works 58 ............0088 92 
Boston Gass5s... os s.5 tS wie said cic elect een . 98 
Boston Gas 20s mte rs ecccs aves 0+ cnc eee 80 
Boston Union Gas Ist s. f. g ets. 5s.......... 8034 
Brooklyn UniomiGasss vcs soci ces lee 2338 
Brooklyn Union Gas Ist con g'5s..........0% 117% 
Buttalo: City: Gas! Istsoss.. S20 cosine tee tetas 81 
Buttalo:@ity Gas oyeciicas cies scence ence Mi 
Buffalo City Gas. pref... 0)... 4,<00eteee eee ed 
Buftalo City Gas 5S: cnerdss (cee ee eee 83 
Buftalo:Gens Hlecs Coles... scc8 eee 99 
Central Union Gastisi.... a. s00 fs see tee) 
Chicago*Consumers 1st 5s). 2... ..).se eee 109 
GHicazomidisSOnuncr sarees + ste ave lade geese 173 
Chicago E G. L. & F. 1st 6s........ ant ee 103 
Chicago Gol & Coist. obs 2s, ne ee 109 - 
Columbus Gas: ©o; 1st 25S... seen nes 10714 
Columbus Gas cp Geko: os 1ccs beet eee 9614 
Columbus:Gas pfd 6.p. ¢..:.......c%.0cccee oe 106144 
Consolidated debu5sie..t.. 02. ote aes a) OU) 
Consolidated Gas N. Y. ....... stem ace ateeaiae eas 22334 
Con# G.lisot Chickistieia5scne. sso Se OS 
ConsolidatediGasiN: JaIst. 5S. oc. sacar ete 9014 
Consolidated: Gas Nordine tenes teeta » 1634 
Denver: Con:Gasiist 6s a. ..iors be ene eee 103% 
DENVEPIGAS'3 PSEOkocdesc sc teekeke ante oe eee 23 
Denver Gas Hleeh5s sac0e. see te cose 68 
Detroit Gas stock....... rls lease eiethas tales a shereheens - 80 
Detroit Gas Co. con. 1st g'58 .......0....6. . 104 
DetroitiCity, Gas 'Soose 1. cesses es eee 94% 
Edison. El. du. N.. Y..1st ev .g..58 05. .0..eebe 107 
Edison HIsIH: N. ¥. 1st con. 580... ..5 f.02-e 120 
Equitable G. & F. Chic..1st g g 6s........ vo 104 
Equitable G. L. Memphis 5s.......... wee elt LOIS 
Hquit. G. L. N. Y.con. g 1st 5s s+... bo Vsrene ate 118 
Fort Wayne Gas Ist-6S..........:. ip en 57 


‘Asked. - 
874% 
120 
51 
-16 
114% 
104 


105 
70 
115 

11286 

1% 
95 
99 


90 

105 
9714 
40814 

122 

105 

103 
HH 11814 

‘59 


StocK MARKET REPORTS 


Bid. 

Gas & El. Bergen Co. N. J. ist g5s.......... 6614 
Grand Rapids Gas L. Co. 1st g 5S ........... 10714 
Grand Rapids 1st 58-1915. . seiscee cae sle! seis 108 
PIG SOM I OOw AS OS: clectas cee ciiticle. o ore, ele ers.sie reise 102 
Indiana Nat; & Ill. Gas Ist 6s...........0.650 47 
PNGCIANADOLS GAS MSEFOS. sce scm eielsrosielele snare 104 
PAVE DOLLS GAS oViercle ct sols erelefels vielcielslsie oe oe 76 
TACIATIANOMS GaAs LSU OSes ele ses ce eeress 82 
international’ Er Col tri4Sipw see. ee ese. er ole oe 90 
RRATEISS ODI GNELCI 2) GrASuyietorares picieiaw-s sis cidlerelele Nits itt 
Jecksone( Michs )sGaSilsSt DSc eee 101144 
Kansas City, Mo Gas Ist g 58 ...........050 100% 
Kings Co. Purchase Money 6s..............: 123% 
Mine srCo, Hd sh wl Isl Coe 4S ati. tain tee a 9615 
Hares: Cobian ds PASUOS A: 2, se cleeiois’s bie oe eee 11i 
haaclede Gasi(St LOUIS) ii. scnicesci este seals sieve 85 
Laclede Gas pref...... Sac Ona C cae ey, 100 
Laclede G. L. Co. St. Louis 1st 5s........... 103 
Lafayette Gas ist 6s..... Foe ORO RAO eae 58 
HOP AIIES CEMA V Vice SUH OS oe sicis oleteihaes. + 6 « niels 54 
Macdisom Gas Sa Wlee 7 1St Seren wcc cc cc ete ee 108 
Mass. Lighting w. i. ex, rights .. ...,....., 4034 
Mies eel GH Se LOL wear cele oti. cic ere eile lceieie's 88 
Milwaukee Gas L, Ist 4s........ Ceo DIGS 95 
‘Mutual New York..........6.6. a caleve +++ 090 
Mutual Puel(Gas Co: Ist @ 258.6... 600hes es 105 
Naumkeag Ry ist is...... OGLE a 108 
Naumkeag Ry con 58,........5. Coane . 104 
Newport & Day 1st 6s. vices seec ees coe ema 

» New Amsterdam G. L. con. 5s............00. 112 
NeweAmsterdam: Gas. occ c seen sds di. lcci 112 
New Bedford M & B ist g 5s ................ 109 
Newarlkg CON: GONE t: DS... cardusterees cs +es LOE 
Noeweltin sland Gives CaOOk sianciere salccs sts cle) stse 5% 
New England Gas'S&-Cok 58a... 02+ css ss 6734 
New York & East River Gas Ist 5s.......:.. 113% 

' New York & East River Gas con. 5s........ 114 
Nee Gtierrleds Pa dst-COltr- 2-085. orate 20): 112% 
INYO G BEIGE LESISCCPOG <)cai erent ele + ales3 hee 
NooY..G,; H, H&P: Purch Money'4s........ 9534 
N. Y. & Queens El. & P. Ist con g 5s ........ 106 
Niagara Falls & Suspension Bdg ist g 6s... 101 
Northwest Elevated Ist g g4s.......... 96 
Northern Union Gas Jst 58 ..........t2 see 108 
Omdenesta( Gi) OSs ecceielasiacises ciel Speers tec 114 
Ohio ndianarGaseliSh OSNs set carlo eae lst ee « 54 
Orance co Ind.eNat, Gasilst 6Si. se. 4. mi e- 00 
Oran Qunde Ne bo CaG Coy, cased c getins s 21 
OLANZOVSS PASSAICAV Vio OSins eicrsis cine sicvetels sieiace -'e 100° 
BAL BESO Gap PASSAIC GASH ccaijsisinie clei ces sine Sent 
Pat. & Passaic Gas & Econ. Ist g.5s...... 106% 
EPO PLO spasm CG LIC, selsllerts sates o> ssc 5): 10414 
Peoples G. L. & C. Chicago Ist g. g, 6s...... 106% 
Peoples G. L. & C. 2d gtd. g 68 .......0..000. 104 
Peoples G. L. & C. Ist con. g 68 ........ ven. 121 
Peoples God: & C..ex, refd: 2. 5S... i. os 97 
PE LOVICONCOsGAaS: (50) acaceiars sven cevaveee ayes sare 104 
SS eOSCI MEGS a1 SbrOSe wales c,sreter skate oss otave «rea, sib 94 
eet Gembne SON NOS. stei¥eveye eset: eco hee aielbitles 92 
Stay 122A Ee bali MOREE omnce eommctnrns arose ili 
Spb auliG mextens, GSive.c sects ct-t.s vice her 114 
ROU CUELG WIECH (GELS sta setesalstas hate eee s Pare eidciive. « suet dapsone 1380 
EMMOARC GAS VEL iss trcteacslils ashes oaer vlc coor awe 150 
SUATLOL ATC AS 1S OS 1am epere versie els ofakoie store care clare 115% 
SPA CUSE ABT LSUiO Suara Grice heeters uroreiiel eines 99 
SVTACIL SOM ALS OU acutetaeaaieitinte,sicsiel fetes. lew aes 28 
SVPACUIBC ute OOr DIel Msc raven anshies wales 86 
PrOD LONG ede HO 1Sh SO tGSiate scr cais slesit cies talkie 112 
United Gas Improvement:.....:......0.i00%. 112 
Wile bac hy GO. secsticacon eels cls otei eh soe al dere 0 36 
DV BIBDACH Otley vs ice gadiee merit cess BAU Be oe OO 


Asked. 


6714 
108 
10414 
103 
49 
106 


54 
25 
103 
35 
107% 
105 
10714 
10414 
122 
99 
105 
9614 
9314 
116 
116 
131 
155 
118 
100 
29 
9014 
11214 
11214 
37 
73% 


Telegraph and Telephone 


Bid. 
Am Bell Telephone deb 4s...............+++- 9914 
INANE DIS ie ANE Ie Sa Gee ia aonieo onions Oa Ole 39 
VT Teed MEd ES Od Ol hacte eho Gi conkg aid Gra omer SC mae 6 83 
ATI DOLE Go eNeElLepHOwe ines. aie culsmtsresiars ois 172% 
Am Tel & Telephone rights ......55.-...0.- 
AT Pel wel el vGOls Cie 4Snl G29 wetyanicds stale as ccs 9914 
Bell Telephone of Canada deb g 5s.......... 111 
Bell Telephone (Buffalo.) 6 p. c............. 105% 
Cormmuiencialk@ able waa. tte cmeliaiasatis macleineer. 155 
Commercial. Cableciist)4siss sc.2c sce ns cirectstetacis 100144 
Commercial Union. p: Ch Std si ccce. cuca «1 115 
Commercial Union of Me. 6p.c. gtd........ 115 
Chicago wlelephiones =. + sesee. eo eth sree 165 
Consolidated Telephone Co. (Buffalo.)..... _— 
Erie Tel. & Telephone col. tr, 58............ 10734 
Franklin Telegraph Co. 214 p. c. gtd........ 45 
Gold & Stock Telegraph Co. 6 p.c. gtd..... 12 
Inter Ocean Telegraph 6p. c. gtd........... ahs) 
Met.-Tel. & Telephone ist 5s,........... 11444 
Met Tel & Telephone registered ............ — 
Mutual Union Tel. sink. fd. 6S.c.¢.<%..<0004- 111 
New England Telephone................000 141 
N.Y. & N. J. Telephone 5s......... asks 112 
Northwestern Telegraph 6 p. c. gtd....... 120 
Northwestern) Tel (S:lO0 hss cus stecs sisi ole) rie lee 108 


Pacific & Atlantic Telegraph 4 p, c. gtd .... 76 
Southern & Atlantic Telegraph 5 p. c, gtd..100 


Western Telephone pref........c.sssseseceeee 100 
Western Wmionisntrnw ceri cioe reminisces 9514 
W esternsWinion Colt contasian cccdtatentes ere 110 
Western Union Racks HeAleSs annirs siecle 10514 
Miscellaneous 

Bid. 
Buffalo 'Generalsmlectric COmenae ice on 108 
Cataract Power & Conduit Co 5s............ 10414 
Consolidated Refrigerating................. a% 
ConeStorage, Ba ber Verena ste oees srieebe estate 19 
Hlectric: Boatetecse- uss teacete eta seo 
MlectwicuBoatiprelvnrc assis as onreteeciatts 30 
Hleciric Comot tA. aan mic.cttt renee nero aerators a) 
HlectrictheaGgsNeduecvion cence sscae aye 214 
Electric Lead Reduction pref............... 2 
Electric Storage Battery .%)5. 5.00228. wees 88 
Wlectrie Storage Bat. prefic tics. G5. snes 86146 
Electric Vehicles. cccniins: ccna t tere teenies 5 
Hlectric- Vehicleapret (sc ccce cise ccs anh eras 14 
GeneralHlectrichiscconce ieee neice cere) Gee 186 
Illinois Elec. Vehicle & Trans.............+. I 
Manhattan Transits inrysntin eeerststl sates stent 84% 
Niagara Halls Power Coe aaae ace cone coe. ok — 
Niagara -PallsePoweriCo.dSics sas etan tees « 107 
Niagara Falls Power Co. deb. 6s............ 107 
Niagara Falls Power Co. con. col. 6s........ 106% 
Otis Mlevatortesacy anc uses elects sre cereet vite cas 4314 
OtistHleVvator prelate madmeesare aces nels 101144 
Storage: Pow ene tence een ee aie a oeke ee 11g 
Us SeReductionyscuvetiore stoner «..c bt 30 
UssSs Reduction SeRefepref seccs sec oes aye 
Us Sy Race Re lstisn tay OS ste teok fe ae hwe re 86 
UD Seo REIS tise Gust we ciem a amrrt ats tors relns 111 
Westinghouse Elec & Mfg assent........... 222 
Westinghouse ist pref ......... .....ceeeees 225 
Westinghouse Electric, Boston.............. 14 
Westinghouse Elec. (Pitts.) Ist............. 110% 
Westinghouse Hlec, (Pitts,) 2d........eeeees 108 


431 


Asked. 
100 


432 
Oil Stocks. 

Bid. Asked. 
DN cic set ee en aR One DOD OS OOO LD — nh) 
AlabamarylexaSics cscs snens Ue peep eiyalte 02 0214 
INET INDE ett SAC or aanao ODO DA UOeDO DOL — 10.00 
INE STOO Ay su pooen NG SO. soU0d Ccndb aod oooonGnt< 25.00 30.00 
Anaconda, Of OKI... un. Jcmccs sess: 20 25 
Anglo-American. .........eceeee sere enc eeeee 03 
Attla ntl G/ Qos aGiliGsa «ponent ster oi cerisloiel sore) ale arersreens 120 150 
Bamleers. oye ha vosine oie et sea csveters etna smelters 08% 
Beatty NOW. s.c5. sc cots tie coe came geen nnd seme mia 1% i% 
Beat ye Qld wince eam este « ln eeislormrmelsieserry le 14 20 
BealmMonteOil Wesace seo cleie cle ple elelereleisaetel lair siateas — 50.00 
Beat Confederated so ccciucn seni) serel sete 1a _ 10 
Beaw MIsP aso: ora cece ealierecisscrratensteietenstrtogs — la 
Bean GEyS@r ss nuns gon | eiitiseionte is aesiele — — 
Beats Pe taair Gas cccsstinn cotta tiorouemeere pore ote — .40 
Batt Sarai ciasteceeciscd oye tess erator slotetravle tneualesereueioue Us — 07 
Bockey Sharp: sce. aes sber seen cieare 1% 3 
Bim HOU ease tuale ooo oie oavpslei lc evelekedel it ahstelorervageen= — 10 
Birmingham-Beaumont Oil... .....--++eeee .03 
Birmingham-Beaumont O. & T.....-.0..565 .08 09% 
Blyson Oil and GaS.......cesessseseneseccene .40 
Binns BIW canis oe clr tes dans rae acceeeteenel te 21 30 
Buftalocrs sapien sab sc aarti tment 4 6 
CittGonsolidateds,<.cc stench ectercrs 10.00 15.00 
Consolidated Oil & Pipe.........sscrseereens — 5.00 
Columbia’. .as cat ati ot imloneiecre Lm 9.00 
Creole-A Mericanins qacncaugedesucmaisosetoe ss — #35 
Detroit: Bint secession rae eocbnenyen ta _ 1.00 
Divide mdi pete eee gts os ee erctele arvana aseerens % sl 
Drillers ere rcetaciac lee ccaleveaete eat ees elena pate 04 .06 
DRUMMERS aac d sos oa adeno heiskatae oe — 50 
Hastern Consolidated. micelle ceri eee .29 
IME Ke OMI, Wrysaouus-  ~ ocddasodon — 98 
EINCerpPriSOm marcha cet cera seismic heterotic: 08 .09 
Bguitable:seswaiae sanieiseis yopeeete siteleractent asters — 06 
Burekae sere vac. curneahetcdie satdeadacio nse A {5) Aft 
PX POM wea eschew siete wisleiela cee wtbacrey patere — seat 
Hederal Crude kas oc ace, ates ca raerealisewtas 2% 10 
HORGR WONT ere clitoris oneromcscateiete mierercic one 04 .06 
POE WC REGU pers kisi accu ioislwiehel one chste.s anteeteiiery arc — 1,00 
Roun tainOu cee selon aeeoienenetece — 1.05 
Glad ys-0f @eatmonte vino. acciis nae cllee les 07 074% 
Glover-Andersonscaieiencsecete rec tr tenet 26 .03 
Golds Marlecss Ae tes mat cee oo ete oe eine = .10 
GIACE Renee oe at ata © eet plone rane iene = 64 
Greater New York Home................... 95 
Ground. Ploeieten. iets cote eee P70s2 280 
LEA bUIT Sh oer? 5 aise Adami Ae Eicione sete c 78.00 80.00 
Gul Refinin inh 5 leds. acre eee ele oetere eeieanetee = 50.00 
Hey. WOOd titsaics Sona ee ne ae eon 70.00 74.00 
Higgins Oikandaael..eacc. sock cota aoe 61 00 65.00 
PLO UIC Kraie a ee che ae hoa ioe ROE eo: _ .B5 


THE ELECTRICAL AGE 


Bid. Asked. 
PELIMOI Sv issch ce Sae ccs ol eede Greatishel cole oreke rare tenets — 18 
Independence ....... cece eeeee ceeeeeteeeece 1% .02 
Intetnationali.. uscctcer ode ciraereeteiee 014% .024 
Tsahella ks i ssed seph a ieteratoreys sve eres w'sless\erene neces — 8.00 
K Git lis Wistbine crc creases evel ave eleietnsonclololoiereust-potstenetet 20.00 30.00 
Tite. A CrOns secs cca e dae 2 seciele eerie keene — 55.00 
Lone Star (original pfd) .... ......-++sssse- 65 -80 
Mente StarOis ae Wl lacs ess siete) sate =. = 314 215 
Louisiana Conse. <i. es 5 3 os 06 cup aie eee 2% 
Lucky Dini@s....g. nesses c> «ya lsenmenenes 04 
Lita ber mais ieee hivcletesus wie cr iesotelog aianettare — Jo 
Maiden eiinicistste sot cce.c.ci -ciene lel cieereionsie eee ietanegene — 0214 
Madalineieon 75.5 bee .co e's o's osscieustaw oferty ateeietens — 225 
Map olign@ X00 rasa ce nie cuaisisier ier serrate — 120 
Maidsof Orleans so cccces + « spec o1cisieteeteneinantaereans 014% .02 
Manhattan acacia, be eco ore beciole «ss, dhechaetenterenens 28 ol 
MePGANtilirsiccihs.ciaalc oe oe + Se yn.00ce ereleneee eters -- .90 
MSRGOL es 5 ics teste ovals 6 ctored-shansle eial lle elaler aan nas —_— 5103) 
Merehants a: Traders. ic.i« ss» o.0.0.40 «igen OF 
MU Ra Mischa ee ee ee ale Sisis Sis seal ae eee — 024% 
Mie ec Rie Det oe ee cei ce opel gins esolanaue oie rane 09 10 
Mobile-Beaumont. ... 6 oss cs cee es vere on cain _ 10 
Mont’ & Neches’ River ‘e300 25 00s ccqneesemes .03 .04 
National Consolidated (preferred)........-. 21 
Nation OilgvePipe Wines... 0. swede can 14.20 
New York @2A)4 .....0.c00de08 Ah +i 15 
PalesreBealtn cesciceus tse cece tice Brera at 20 35 
Pennsylvania Texas.... ...... RAP errs KS “5 
ROtQHIGCa. sop osai ns vac pedle cases ue pes) chine nie 12 
ProgdMcers vedas. sss sis cehces grapes PMR ei, 5 SS 75.00 
Qe ON ‘Citas need card of aldje.c ait noe oats alehelefene omer = 15 
Queen OL WACO F.0< 9 aiww'sce cinecs vie patra — 100.00 
Sane ACINCOs hc. foes oso cis « ce pes Rene hh eres .09 312 
SesVOaATGwWOlA. occ. aclscisies se . = oivietemeinear 1244 +25 
Sthyver’ D Wave wyi cee cee s oraie wie, rakes sue See — .10 
SommpplakewOaden. acoso s efckisiecat 4 «(eisisnov st appeal 7260. ~12..00 
SourmLake SPres ee s.caeviaieiin-lo deste enieet 120.00 175.00 
Spam lors. cieicsic a see oscse edals, she shoes ross eae ee = 10 
Spindle Lo pig sssc. es sees cies syns. eae — 40.00 
Spindle Top pPOwer- sy ccs daviersn cia. aly cigars 75 1.00 
Stamd ard Omens coed ss shesispast os oh «hee 670 675 | 
Suteliife wfc g ie se eerie was shcgetsteleretar cee eae ea — 100.00 
Texas lllidea fo 2. cscs). Luc tn Bede 13 14 
Texas Oil: Transit <¢.00.5 06.2. oe maton 108.25 108.50 
Texas Oil &:Pipe Line .....;...<sae00bs ace — 35 
Texas Western .,....$0.0.. ¢22+0.0. 200th — 1.50 
"TD UeAS TG rey ois shefe ve oie. edus nates sys, Biers) auC eet eae — 14 
ES OE oaee re hac ere. cee oteaigvavsls © alaleele See eae 17 1734 
VBR RIB h25 foie sis cle o1c's)s niche o.oo the cae -0044 02 
ViQUOEA asa sic dn <b ot b8s hd vic ov or 0248 
WAG EOP RORG oa wisidocis oes 510 Sue sierra Rene :0216 .04 
Yeltow: Pines. v.00 5 ti ab oe se 2: he 100.00 — 
MGA HGR «isc A aserew wrasse 0 3, a Saree .— .06 
ZIT or avataiiere vice tel avo ha aus anette Oks a 30 .50 


COINS ENG ls 


American Machinery Abroad, by James N. Hatch, C. E. Illustrated. .............05 435 
Radiunmand tts Wonderful Qualities, by Paul Barycscns.cadereueetsse chi incmessssse ces 446 
Compressing Air With Falling Water, by John A. /nslee. TIllustrated................. 449 
PirstemeineA MMOMACA SDNY Ration: cases etn eel eiercmetamtteiog sick teireeen anata: eclbe ase 454 
UNG FRE MORULCION ALVA ES UE. ci, oes bo cle coe. av is Panvie ene E dical ean ele cle eee Gem rea Sans EC eke a ap aiess Minin ities se 454 
Matermzinz Gow siMillk: for Infants. JTstraved aa. sme dite ide erat meee ares aisle wales 455 
Theseublerassasrelephone: Operator, stacwecpoediscees he atamciatien crerinee ices violate smjemts earn 457 
MNGSU WEB RATISE GTEC IAG ais 4.5. iaie oie als.civire dul atese Sato, nro tice era's HemMREP MMT eI ie e Bim red ae wo saagansi enol © 457 
Making Bisulphide of Carbon in an Electric Furnace. Illustrated ...... 2.2... s.s00e 458 
HlectwicaleConductivity. Of Aire cea. ce cen c ecsoole elec Sees ee eae ale ME ioe ey traits eh 461 
Why Lighting Companies Should Take Care of Consumers’ Lights. 

Gompany, Care Best for *Lights,-by Arthur) Wellianis sense eae tien ere ol slecis sts © 462 

Gas Companies’ Care for Gas Burners............ ..... : aR ce APNEA gua ARON OTe 463 

Gare WostsuoeventyiCents! a: YEart. ¥..c..c0s10 o ssie Goes MORI ates sien ets cotiactaes aie 464 
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American Coal Handling Machinery in use at the Power Plant of the Dublin United Tramways, 
Dublin, Ireland. 


An American Cantilever Crane for Handling Beams at Rothe Erde, Germany, 


American Machinery Abroad 


By JAMES N. Harcu, C. E. 


That the United States has become pre- 
eminent among the nations of the world 
as a land of labor saving machinery is a 
fact beyond denial. That the American 
workman is without a rival as an opera- 
tive of machinery is shown by every op- 
portunity afforded for comparison. The 
Yankee will not ‘‘do with his might 
what his hands find to do’’ if he can pos- 
sibly discover some mechanical way of 
doing the same thing without the use of 
his hands. He is always wondering 
and scheming how he can save labor. 
In making the discovery, he not only 
finds a way to save himself the drudgery 
of menial servitude, but discovers at the 
same time a way to give to the world 
the same amount of work, performed 
more cheaply and better than it could 
possibly have been done by hand. 


Such a revolution has labor saving 
machinery worked in the great commer- 
cial life of the United States that political 
economists have changed their views so 
far now as to take as a premise that 
almost paradoxical statement, that, ‘‘ as 
wages increase, manufactured commodi- 
ties must decrease in price, and vice- 
Versas 

The truth of this statement experience 
has proved for us, in the face of all the 
old theories which started out with ex- 
actly the opposite proposition. And 
this statement could not possibly have 
become true without the use of ma- 
chinery, and, in fact, does not hold 
true today in those oriental countries 
where everything is still done by hand. 
But the fact that the United States can 
produce almost every sort and kind of 
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mechanical contrivance that can be pro- 
duced anywhere about as cheaply, if not 
absolutely cheaper, than it can be pro- 
duced in such a country as Germany, 
where wages are less than one-half of 
what they are in America, is a condition 
which really requires some paradoxically 
sounding theory to explain. 

That this growing American suprem- 
acy is not a mere delusion of an over- 
enthusiastic people, may be shown by 
evidences that are too plain to be mis- 
taken. The British and German press 
are neither of them sanguine enough to 
overlook this—to them alarming—lead- 
ership that the United States is acquir- 
ing in the manufacture of machinery of 
all kinds, and in the manufacture of 
machine-made articles. And the fact 
that foreign manufacturers are studying 
American methods, shows that they are 
coming to recognize America’s position 
in. the «world of ~ commerce! “But no 
more conclusive evidence need be re- 
quired of the foreign recognition of 
American supremacy in the design and 
manufacture of labor-saving machinery, 
than the evidence gained from a glance 
at the American machinery now in use 
in foreign countries. 

For purposes of illustration we will 
confine our examination to that class of 
machinery which is used for auxiliary 
transportation purposes; machinery for 
loading or unloading vessels or trains, 
for carrying heavy pieces of machinery, 
or moving structural material about. the 
works of manufacturing establishments, 
or for the rapid and economical distribu- 
tion of ore, coal and other materials 
about the mills and furnaces of 
steelmaking plants. American machin- 
ery in large quantities also forms parts of 
the mills and furnaces themselves in 
many foreign steelmaking plants, but in 
this article only such machinery will be 
considered as is used for handling mater- 
ials while in transit. 
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An interesting example of a machine 
that is being adopted in many places in 
Europe, may be found on the water- 
front at Dublin, Ireland, as shown in the 
illustration. This plant was designed 
and erected by the C. W. Hunt Co. of 
New York City, for the unloading and 
storing of the coal used at the power 
house of the Dublin United Tramways. 
The coal is delivered at the wharf in ves- 
sels ; from the holds of the vessels it is 
taken directly to the firemen behind the 
boilers without being handled with shov- 
els at all. 

When a vessel is ready to unload, the 
operator, who is in the tower, lowers his 
bucket into the hold of the vessel. A 
grab-bucket is used for this purpose un- 
til most of the coal has been removed. 
The grab-bucket, open, is lowered upon 
the pile of coal, the operator starts his 
hoisting engine, and as the rope begins 
to tighten, it first closes the bucket, 
automatically filling it with a ton or 
more of coal and locking it, and then it 
lifts the bucket from the vessel and car- 
ries it up along the projecting boom, un- 
til it hangs directly over a hopper in 
the doorway of the power house. ‘The 
bucket is now unlatched, the load falls 
into the hopper, and the bucket auto- 
matically unlocks itself ready for the 
next trip into the hold of the vessel. 
Beneath, and behind the hopper, ‘is an 
automatic car in waiting. This car is 
operated by one man. He fills the car 
from the hopper, and then starts it down 
an inclined track towards the storage bin. 
The car goes unattended down to the 
storage bin, automatically dumps its load 
and returns to the hopper. No outside 
power whatever is required to operate 
this railway, as the loaded car in descend- 
ing raises a counter-weight at the far 
end of a cable attached to it, and this 
furnishes the power to haul the empty 
car back to the bin. 

The coal is taken from this first stor- 
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age bin by means of an endless chain 
bucket conveyor to an elevated storage 
room situated over the boilers. From 
this bin it is delivered by chutes directly 
to the firemen as required. ‘This type of 
machine is designed not so much for 
rapid handling of coal, as for its hand- 
ling and storing at a small cost with a 
minimum amount of resultant noise and 
dirt. “But even with this plant, with 
only two men to operate it, an ordinary 
vessel of 3,000 to 4,000 tons burden can 
easily be unloaded within a week. 

Many other interesting American ma- 
chines for handling coal and ore may be 


Locomotive Coaling Station at Antwerp, Belgium, 
Machinery. 


found along the harbors and at the 
shops in various places in Great Britain. 
An example, which is conspicuous 
enough to claim some attention, will be 
found in the great shipbuilding cranes 
constructed by the Brown Hoisting Ma- 
chinery Co., of Cleveland O., for Vickers’ 
Sons & Maxim, at the latter’s shipyards 
at Barrow-in-Furniss, England.. There 
are two of these cranes, of the balanced 
cantilever type, used for the carrying of 
structural materials from the yards to 
where they are required on the ships in 
process of construction. Each cantilever 
runs on a track on the top of a high 
trestle, so that it is a hundred feet in 
the clear from the ground to the end of 
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the cantilever projection. The whole 
crane can be moved rapidly back and 
forth along this trestle for several hun- 
dred feet. Vessels under construction 
are on each side of the trestle. The load 
can also be traversed from one end of 
the cantilever to the other and suspended 
at any desired distance from the ground. 
A load of 9,000 pounds can be lifted at 
the end of the cantilever, and a load of 
28,000 pounds may be carried at any 
point not more than half way out from 
the pier. Asa load moves out on either 
arm of the cantilever, a counterweight 
moves out upon the opposite arm to 
keep the crane balanced 
and to make it impos 
sible to tip it off the 
trestle. The load can 
be traversed along the 
arms of the cantilever 
at almost any desired 
speed. A load can be 
hoisted from the ground 
at a speed of 200 to 300 
feet per minute. And 
the whole machine, with 
the load hanging from 
it, can be moved along 
the trestle at a.rate of 
650" tona75o" leet.) per 
minute, equally to.“ about “seven” or 
eight miles per hour. In the yards of 
the same company are two. somewhat 
similar cranes, more particular mention 
of which will be made later. In another 
plant of Vickers’ Sons & Maxim, at Shef- 
field, England, may be seen a powerful 
traveling crane, built by the Wellman- 
Seaver-Morgan Engineering Co., Cleve- 
land. This crane is used for handling 
ladles. of molten steel, and will pick up 
anything which weighs not more than one 
hundred tons. For instance, it will pick 
up a locomotive and carry it about with 
the greatest ease. 

At Newcastle-on-Tyne there is another 
shipbuilding crane, in the yards of 
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Robert Stevenson & Co., Limited, which 
is in most respects very similar to the 
ones described above. ‘The distinctive 
feature of this crane is that the canti- 
lever does not stand at right angles to 
the track on which it runs, but stands at 
an angle of about sixty degrees. 

Let us now put on our seven-league 
boots and step across into Sweden, that 
country noted for its excellent quality of 
iron and steel. Here we will find many 
American coal and ore handling ma- 
chines. Several different types of ma- 
chines can be found at each of the more 
prominent ports of Sweden, used to 
rapidly unload the coal which that 
country of long winters stands so much 
in need of. At Gefle are several fast 
plants or direct unloaders, which take 
the coal from vessels and load it into 
cars or dump it into elevated bins. 
When these machines were first erected 
and ready for a trial, the people .for 
miles around took a holiday and flocked 
down to the dock in great numbers to 
see the strange machines at work. Ina 
recent account of his travels in Sweden, 
William E. Curtis mentions these ma- 
shines as among the objects of special 
interest which were brought to his 
notice. 

Pausing at Denmark, on the way to 
Continental Europe, it will be seen that 
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this little country is not. without some 
interesting examples of modern Ameri- 
can machinery. The Danish Coal Com- 
pany has a very large coal storage plant, 
similar in principle to the one at Dublin, 
which we have already described. The 
storage yard for this company stretches 
for a long distance along the wharf, and 
is provided with thirty-seven tracks. 
Two-ton automatic cars run of these 
tracks. On the wharf in front of this 
storage yard there are five towers, which 
may be moved at will up and down the 
wharf, so as to work above any vessel or 
deliver the cargoes to any part of the 
yard. ‘Trains may also be run along 
the wharf under the towers, and the 
coal loaded into these direct from the 
vessels; taken from the trains to the 
stock piles; or, again, from the stock 
piles to the trains; or, in fact, loaded 
or unloaded in any combination that is 
desired. With this plant, when condi- 
tions are favorable, each elevator tower 
can take out from ninety to a hundred 
tons of coal an hour from the hold of a 
vessel. The automatic vessels are capa- 
ble of carrying to the stock piles 500 tons 
per hour. Ina typical case a cargo of 
2,036 tons was discharged through four 
hatches in ten hours, and in another 
case 1,600 tons was moved in seven and 
a half hours, working with four ele- 


American Bridge Tramway for Handling Ore at Marioupol, Russia. 
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American Elevators at Work at the Wharves of the Danish Coal Company, 


vators. 
handling and storing of 300,000 tons of 
coal per annum. 

Denmark has numbers of other inter- 
esting machines of American make. 
Wewill next cross into Germany, where 
American hoisting and conveying ma- 
chines are numbered by dozens. At the 
great works of Fred. Krupp, where the 
wonderful rapid fire guns are made, 
among other American machines are 
three bridge tramways, for coal handling. 
Similar to these are those of a coal hand- 
ling plant at Alexandria, Egypt. 

At Rothe Erde, Germany, there is a 
cantilever crane that is remarkable in 
several ways, not the least of which is 
its great size. ‘This crane.is used for 
carrying beams around the stock yards, 
loading or unloading iron from cars or 
distributing the material where required 
for use. It is operated by electricity 
and is very rapid in all its movements. 
It can be moved the whole length of the 


The plant is designed for the, 


yards on the tracks on which it is car- 
ried, which run at right angles to the 
direction of the cantilever arms. The 
four legs which support the cantilever 
are so widely spread that a beam sixty 
feet long may be carried from one end of 
the cantilever directly through between 
the legs to the other end of the structure. 
The beams are carried by two chain 
slings, which keep them always at right 
angles to the direction of their tra- 
vel along the cantilever arms. Ifit were 
desired to pick up a dozen beams in one 
corner of the yard and load them into a 
car at the diagonally opposite corner, all 
that need be done would be to hoist the 
load from the ground high enough to 
clear everything in the yard, carry the 
load to the other end of the crane and 
then traverse the whole machine the 
length of the yard. This would require 
the employment of but four or five men, 
and would take perhaps five minutes for 
the round trip. Cars of twenty tons, 
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which are as large as are ordinarily 
found in Germany, are thus loaded or 
unloaded in a very short time. The two 
yard cranes at Vickers’ Sons & Maxim, 
already spoken of, are almost duplicates 
of this crane, except that neither of 
them will permit beams quite so long to 
be carried. There is a similar crane at 
Teplitz, Austria, that will carry beams 
seventy feet long. Other cranes of this 
sort are used in several of the large steel 
works in Europe. 

At Peine, Germany, may be seen a 
crane which ought to be familiar to 
American engineers, as it was one of the 
cranes used in the construction of the 
Chicago Drainage Canal. After the 
canal was completed the Brown Hoisting 
Machinery Company, who had eleven of 
their cranes at work on the great ditch, 
took them away and sold them to various 
customers, and one is now serving in 
quite a different capacity in Peine. 

At Kraft’s Iron Works, Stettin, Ger- 

many, is a plant of four of Hunt’s ele- 
vators and automatic railways, used 
for the handling of the ore, coal, and 
.mestone employed in the making of 
steel. These machines operate along a 
warf 1980 feet long, and are capable of 
discharging and storing 2,005 to 3,000 ton 
of material per day of ten hours. There 
is also a similar plant at Ludwigshafen, 
owned by the Rheinisches- Westfaelisches 
Kohlen-Syndicat. This tower has two 
booms, one for unloading from the ves- 
sels and the other for unloading from 
the stock yard. <A bridge, which forms 
part of the structure, has a span of 328 
feet. The entire plant, bridge and all, 
may be moved rapidly up and down the 
water front for 1000 feet. 

At Rhombach, Germany, as well as 
in several places in France, and also 
elsewhere in Europe, are found con- 
spicuous examples of the American fur- 
nace hoist. This is a very steep inclin- 
ed railway used for elevating and 
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properly distributing the fuel, ore, and 
limestone used in blast furnaces. These 
hoists work very rapidly, are almost 
automatic, and have proved a very im- 
portant factor of economy in modern 
steel making. In a large number of 
places in Germany is found American 
machinery for charging steel furnaces, 
handling booms and ingots in the steel 
works, and performing various other 
important functions around the works. 

At Saarbruecken, Germany, and at 
Antwerp, Belgium, are some notable and 
interesting machines, for the rapid cval- 
ing of locomotives. ‘The coal, which is 
brought in on trains, is dumped into a 
storage reservoir beneath the level of 
the tracks, and underneath the building. 
This storage reservoir has a capacity of 
about 2000 tons. From there the coal 
is elevated to the bins above, which 
have a capacity of 50 tons each, by 
means of an endless chain bucket con- 
veyor. The cost of elevating the coal 
and placing it in the hoppers ready for 
dumping into the tender, is about one 
cent per ton. When it is desired to 
coal a locomotive, the tender is placed 
beneath the opening of the hopper, and 
a small gate is opened, which allows the 
coal to pour down into the tender. The 
largest locomotive can be coaled in five 
or six minutes. Where desired, it is 
arranged so that the coal can be auto- 
matically weighed as it is discharged. A 
record may thus be kept of the am unt 
of coal used by each locomotive. The 
whole structure is made of steel, thus 
reducing toa minimum the danger from 
fre. In the Antwerp machine, two 
locomotives can coal at the same time. 
The plant at Saarbruecken is provided 
for the coaling of four locomotives at 
one time. 

A large cantilever gantry crane, at 
Micheville, France, is notable on account 
of its great speed, and the length of the 
beams that may be carried through be- 
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tween the supporting piers. It bears 
some resemblance to the great crane at 
Rothe Erde, Germany, but was built by 
a different company, and is really quite 
different in details. 

Austria comes next to Germany, if 
indeed she is not in the lead, in the use 
of American machinery of the kind we 
are considering. The Alpinen-Mon- 
tangesellschaft, having works in several 
different places, has quite a variety of 
different kinds of American machines, 
used for various purposes in connection 
with their great steel works. Two ma- 
chines used by this company that are 
well worth noticing, are the overhead 
travelling cranes at their works at Loe- 
ben, Austria. These cranes are used 
for handling large plates, and are par- 
ticularly interesting owing to the pecu- 
lar arrangement for lifting the plates. 
This lifting device consists of a number 
of Wellman-Seaver-Morgan’s immense 
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electro-magnets attached to a lifting bar. 
The crane is moved along until it stands 
over the pile of plates, the lifting bar 
and its magnets are lowered until the 
magnets rest upon the top plate. During 
this part of the process there has been 
no current through the magnets, so that 
they are not magnetic at all, and can be 
moved about to any desired position 
on the plate. When all is ready, cur- 
reut is switched in which makes each 
magnet active. In this way very large 
plates littedymand a carried.. «ihe 
plates can be dropped instantly by shut- 
ting off the current. This device isa 
great labor saver, as the plates are very 
awkward to handle with slings of grapp- 
ling hooks of any kind. This is espe- 
cially true of plates 80 to 100 inches wide 
and from 4o to 50 feet long. Leaving 
out of consideration the inconvenience 
of the old method, it is obvious that the 
magnetic lifting cranes can be operated 
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Hunt Elevator and Automatic Railway erected for the Rheinisch-Westfaelisches Kohlen-Syndicat, 
at Ludwigshafen, Germany. 
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entirely by electricity and are especial- 
ly rapid in all of their movements. 

The Alpinen- Montangesellschaft, at 
their works at Vienna, have an American 
aerial tramway, or cable-way, for con- 
veying materials. This method is often 
found a very good one, where the ma- 
terial, after being loaded into buckets, 
is to be taken quite a distance or where 
there are obstructions in the way, such 
as railroad tracks or buildings. By this 
method the materials may be carried 
over the tops of the shop buildings and 
landed anywhere in the yards. 

Even in the old historic town of 
Trieste may now be seen an embodiment 
of some of the most modern Yankee 
ideas in the shape of rapid handling 
machinery. 

The traveller will need his seven- 
league boots again for the remainder of 
the journey, for the other machines to 
be examined, while very interesting in 
their character, both as regards use and 
location, are much scattered. 
there may be found various kinds of 
machines similar to those mentioned, 
and products of all the makers that have 
been. spoken of and of others. At 
Marioupol there is a large storage and 
re-handling plant. 

Two of Barnhart’s steam shovels, 
owned by the Moscow-Jaroslav-Arch- 
angelsk Railway, were used on that line 
between Valagda and Archangelsk. 
Chief Engineer Karejsha writes con- 
cerning these shovels, that each easily 
replaces the hand labor of 100 to 150 
men, their efhciency depending upon 
the hardness of the soil; and that 250 
trucks of sand or dirt could be loaded 
_per day. ‘The average time of loading 
each truck was from one and one-half to 
four minutes. The trucks mentioned 
were small cars holding about six tons 
each. Each bucket excavates about two 
and a half tons at a load. Several other 
somewhat similar machines might be 
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found in other parts of Russia and else- 
where in Europe. 

In Egypt, the land of the Obelisks 
and Pyramids, we will find a new won- 
der that the Rameses never so much as 
dreamed of. ‘This is in the form of an 
American rapid coal handling plant on 
the docks of the Egyptian State Rail- 
ways, at Alexandria, Egypt. This plant 
consists of six bridge tramways, in two 
sets of three tramways each. Each set 
is operated from one engine house, the 
power being transmitted by wire ropes. 
It is contemplated adding six more tram- 
ways at some timein the future. These 
tramways differ from the standard bridge 
tramway in having long cantilever pro- 
jections of over ninety feet at either end 
of the bridge span, making an entire tra- 
vel for the bucket of 360 feet. These 
machines are so arranged that they can 
be moved to any desired position on the 
wharf to accommodate themselves to the 
positions of the vessels to be unloaded. 
They can be placed so that one will work 
over each hatch of the vessel, or it is pos- 
sible to so arrange them that two can 
work through the same hatch. These 
six machines are able to unload from a 
ship and carry the cargo to a deck two 
or three hundred feet from the wharf, 
or load into cars under the bridge, at 
least. 2,000 tons of coal in a day of ten 
hours, at a cost of about 1% cents per 
ton. . 

To keep this entire plant in operation 
is the work of but eight men. ‘These 
include six operators, two firemen and 
one general utility man. Oneton grab 
buckets are used for taking the coal 
from the holds of the vessels, until sixty 
or seventy per cent has been removed. 
After that a kind of self-righting tub is 
used. These tubs are filled by men in 
the hold with shovels, and are on rollers 
so that they may be moved about in the 
vessel as required. The buckets, after 
being hoisted from the ship, are car- 
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ried along the bridge, suspended 
from a small car or trolley, which is 
drawn back and forth by means of a 
wire rope. There are three engines 
operating nine wire ropes, three for each 
tramway. ‘The tramway may be as much 
as a hundred feet from: the engine. 
Dumping irons can beclamped at any de- 
sired place along the tramway and trip the 
bucket and cause it to automatically 
drop its load. The tubs as soon as they 
are empty return to an upright position 
and are held so bya latch. The grab 
buckets in dumping lock themselves open. 

Even Asia has been invaded by the 
machinery of the Western Devils. Ex- 
amples may be found scattered along the 
coast from Hindustan to Siberia. The old 
method of unloading coal from ships in 
India was to have it carried in baskets 
on the heads of natives. 


The American 
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method is therefore a wonderful im- 
provement. At Kobe, Japan, Mitsui & 


Co., are erecting an immense ‘shop 
building, that was made by the Carnegie 
Steel Co. It was already to be put to- 
gether when received in Japan. The 
machinery in this shop and in the yards 
of this company was much of it purchas- 
ed in America, and even that which was 
made in Japan is modeled as nearly may 
be on American practice. 

In Mexico, Central America, South 
America, Cuba, and in the Dominion of 
Canada, much United States machinery 
is in use. Among our insular posses- 
sions there are in process of construction 
some mammoth coal handling machines, 
to be used in connection with new coal- 
ing stations; and in Cuba there is a 
great ore loading pier similar to those 
used on the Great Lakes. 


Radium and its Wonderful Qualities 


PAUL BARY, IN ‘‘LA NATURE’’ 


It is to M. H. Becquerel that we are 
indebted for the discovery of the emis- 
sion of rays by uranium and its compo- 
sites. 

Later Mme. Curie of France, and M. 
Schmidt of Germany found that thori- 
um possessed the same properties. The 
rays emitted by these bodies are at once 
similar to both the X rays and the cath- 
odic rays. 

The uranical rays resemble the X rays 
in that they can traverse certain opaque 
bodies; that they impress photographic 
plates; that they excite fluorescence 
and, finally, discharge electrified bodies. 
They resemble, besides, the cathodic 
rays by their property of transporting 
an electrical charge, and, consequently, 
also of being deviated from their route 
by the presence of a magnetic or electro- 
static field. 

Uranium and thorium emit but very 
small quantities of rays, and the study 
of the properties of these rays could 
only be made in connection with some 
other bodies recently discovered, under 
the following conditions: 

Mme. Curie, in measuring the activity 
of bodies containing uranium or thori- 
um, observed that the rapidity with 
which the rays produced by these bodies 
discharged electrified bodies was pro- 
portionate to the quantity of uranium 
or of thorium which they contained. 
Thus certain ores of uranium, and, in 
particular, the pitchblende of Joachim- 
stal, possess even a greater activity 
than uranium. M. and Mme. Curie 
were then led to suspect the existence 
in these ores of one or several new bod- 
ies to be found there, probably in very 
small proportions, but, without doubt, 
invested with an enormous activity com- 


pared with that of uranium. The ores 
were subinitted to a chemical treat- 
ment, having for its end the separation, 
little by little, of their constituent parts, 
and after each separation the activity of 
the different parts was measured in 
order to make sure in which fraction re- 
sided the radio-active element which it — 
was proposed to isolate. 

The work was long and delicate. The 
chemical properties of bodies sought 
were ignored, and the tests depended 
upon were those of the electrometer. 
The search was crowned with success 
through the consecutive discoveries, 
first, of polonium, made by M. and 
Mme. Curie in 1898; second, of ra- 
dium, by M. Curie, Mme. Curie and M. 
Bemont in the same year; third, of ac- 
tinium, by M. Debierne in 1899. 

Of these three bodies, one alone, 
radium, can, up to the present time, be 
considered with certainty as a new ele- 
ment, distinct from all the simple bodies 
known, possessing similar properties | 
to those of barium, but not identical, 
having an atomic weight very differ- 
ent from that of that metal and giving 
to the spectral analysis a series of rays 
absolutely characteristic. 

At the first news of the existence 
of radium in pitchblende, the chem- 
ists had some doubt as to the re- 
ality of the new metal, of which the 
presence, in an ore so well known, had | 
passed so long a time unperceived. The 
explanation of this fact is easily found 
in the figures which give the small 
quantity of radium contained in the 
ore and in the susceptibility to its action 
of the most sensitive tests employed in 
chemistry. 

The treatment of a ton of pitchblende 
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RADIUM AND ITS WONDERFUL QUALITIES 


only gives, in fact, two decigrammes of 
radium. The electrometer serving to 
measure the activity of pitchblende 
would have permitted the disclosure of 
quantities a thousand times less. On 
the other hand, the spectral analysis, 
justly considered the most sensitive for 
ordinary bodies, requires, in order to 
exhibit the characteristic ray of ra- 
dium, a product containing at least 
one ten-thousandth part of radium. 
It is seen that the electrometer is, in 
this case, five thousand times more sen- 
sitive than the test of the other methods 
of qualitative analysis. 

~ Mme. Curie has just obtained, after a 
very long treatment, about one deci- 
gramme of pure chloride of radium, 
free of the barium with which it is 
always found, so that the test with the 
spectroscope, made by M. Demarcy, 
shows no single characteristic ray not 
belonging to the radium. 

This pure product has been employed 
for the determination of the atomic 
weight of radium and has furnished 
the number 225, considerably higher 
than that of barium (157). 

In the table of elements of Mende- 
lef, the radium is placed with strontium 
and barium in the group of alkaline 
earth metals to which, from a chemical 
point of view, it is analagous and in the 
series with thorium and uranium which 
possess as it does, the property of being 
radio-active. 

These three radio-active elements 
have the highest atomic weights of all 
the simple bodies. 

These last results obtained by Mme. 
Curie can leave no doubt then, as to the 
existence of radium as a new element. 
The interest that this body presents, lies 
above all in the spontaneous and con- 
stant emission of rays which it produces, 
without our being able to determine the 
source from which the energy is bor- 
rowed. 


447 


Whatever may be the hypotheses 
made to explain this phenomenon, not 
one has so far been found which would 
be justified by the results of experi- 
ments, and the conclusion is therefor 
arrived at, that there is an apparent con- 
tradiction, perhaps a real one, between 
this inexhaustible emission of energy, 
and the principle of Carnot, universally 
admitted in physics. 

The radiation of radium is abso- 
lutely of the same nature as that of 
uranium, but of a considerably greater 
power, perhaps about a million times 
greater. It has therefor been possible 
to study the properties of the rays of 
these bodies as exhibited by radium 
in a much more certain manner than 
was possible with uranium = and 
thorium. <A leather purse with metallic 
clasp, containing a sou and a little key, 
was placed in the dark on a photographic 
plate. A radiant substance placed at 
a certain distance emitted rays which 
could not reach the photographic plate 
except by passing through the porte- 
monnaie. The radiograph thus ob- 
tained indicates then that the rays are 
very little absorbed by the leather, and 
on the contrary, almost completely by 
the metallic objects. This shows nicely 
the resemblance of results obtained by 
the rays of radium with those that 
would have been given under the same 
conditions by the Roentgen rays. 

All the experiments which have been 
made with the cathodic and with the 
X rays, experiments well-known today, 
can also very-easily be reproduced with 
the Becquerel rays. 

The rays emanating from the radium 
produce reactions on other bodies, modi- 
fying their chemical condition. 

They transform oxygen into ozone, 
color glass and_ porcelain a deep violet 
or brown, they act on the organic tis- 
sues as do the ultra-violet rays and the 
X rays, but with a much greater power, 


ras 


448 


This ac- 
tion of the Becquerel rays on organized 


in producing deep‘, burnings. 


tissues has been applied with success by 
Dr. Oudin for the treatment of lupus. 

The fact that the rays emitted by the 
radium render fluorescent and phosphor- 
escent ‘bodies very luminous, such as 
platino-cyanide of barium, double sul- 
phate of uranyle and of potassium, sul- 
phide of zinc, etc., has given rise to the 
thought that the day may arrive for the 
production thus, without an expenditure 
of energy, of an artificial light sufh- 
ciently powerful to be utilized. 

The question considered under this 
form, from an industrial point of view, 
is far from being resolved. ‘The figures 
that we have given above as to the 
quantity of radium which a ton of pitch- 
blende (the richest ore) contains, and 
the cost of the treatment of this amount 
of ore, which is about 10,000 francs, 
suffice to show, outside of any other 
consideration, that the solution of the 
problem of continuous and gratuitous 
lightning is still, unfortunately, far off. 

One can, nevertheless, show some 
brilliant experiments based at once on 
the fluorescense or the phosphorescence 
and another property of the radium, 
which induces in bodies, which are in its 
presence, an activity which renders them 
temporarily like itself. If in a closed 
space there is placed an active product 
of radium with some other bodies and 
they are left together a certain time, it 
will be found that the bodies thus ex- 
posed have taken on an activity anala- 
gous to that of the radium and this will 
prove the greater as the space within 
which they are inclosed is smaller. 
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Two glass bulbs are connected by a 
horizontal tube. In one bulb is placed 
a solution of chloride of radium, in the 
other a solution of the sulphide of 
phosphorescent zinc. The two bulbs 
are sealed and the air is excluded. After 
keeping the two bulbs in darkness for a 
certain length of time, it will be observed 
that the sulphide of zinc has become 
strongly luminous as well as all the 
glass of the apparatus. If the two bulbs 
are then separated it will be seen that 
the activity induced in the sulphide of 
zine only remains a certain time. Keep- 
ing it closed the bulb remains luminous, 
though less and less as time elapses, but 
still to an appreciable extent for more 
than a month, but leaving it open, on 
the contrary, it will lose its activity in a 
day. 

All bodies have thus, to an equal 
degree, the property of acquiring the 
induced activity, but only those become 
luminous which are fluorescent or phos- 
phorescent. Finally this radio-activity 
induces, seemingly, at least, in certain 
cases, the transformation of the chemical 
properties of those bodies which acquire 
ius 

In a very curious experiment by M. 
Debierne, a solution of a salt of barium 
was exposed to this influence and work- 
ing with this, as one would with a mix- 
ture of barium and of radium to separ- 


ate the two he obtained a very active 


product, having all the properties of 
radium, less the spectrum. But this 
transformation of the barium is but 
temporary and loses, little by little, its 
activity, the pseudo-radium finally re- 
taking all the characteristics of the 
barium. 


The Compressor Blowing Off Air. 


Compressing Air With Falling Water 


By JoHN A. INSLEE 


An unusual amount of interest 
among scientific and business men at- 
taches to the hydraulic air compressing 
plant, which is nearing completion at 
Norwich, Conn., not only because this 
is the first plantof its kind to be installed 
in the United States, but also because 
compressed air has become such an im- 
portant motive power. Indeed, even ten 
years ago, it is estimated that ore power 
of this kind was distributed than by 
electricity, if we exclude that which was 
used for lighting. 

Compressed air has been used in en- 
gineering operations for many years, but 
it is comparatively recent that its full 
capabilities have been recognized. The 
earliest application of compressed air is 
supposed to have belonged to the six- 
teenth century, when diving bells were 
used; since then it has been used in many 
important undertakings, in tunnelling, 
transporting goods, building railways, 
operating motors; and in Paris and Vienna 
a system of compressed air was installed 
for regulating a great number of clocks, 
the air being conveyed in pipes from a 
central station. 


Thus we find that once more is ex- 
emplified the fact that there is ‘‘nothing 
new under the sun,’’ but that does not 
prevent the assurance that an invention 
may be improved seventy times seven, 
and still leave something to be required, 
until a state as near perfection as possible 
is attained. For instance, if the sage 
old priests of Isis, who centuries upon 
centures ago, when the world was young, 
maintained a sort of speaking tube ap- 
paratus which proved to be the greatest 
great-grandfather to our modern tel- 
ephone, could see and hear the modern 
instrument, how great would be their 
simple amazement. And, as for Benjamin 
Franklin, who introduced us to the uses 
of electricity through the medium ofa 
key and a certain convenient thunder 
storm, what an important sponsor he 
would feel, to that system of ‘‘chained 
lightning.”’ 

The compressed air plant at Norwich 
(or, more correctly, Taftville) will yield 
about 1500 horse power. It is situated 
on the Quinnebaug River, about three 
miles above Norwich, to which city air 
is to be conveyed through a line of 16 
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inch pipe, for the purpose of operating 
stationary engines. 

The compressor is very simple in its 
construction, all that is required being 
the provision of a vertical shaft, a large 
vertical iron pipe and two receiving 
tanks, one at the top 
and the other at the 
bottom. The water 
is conveyed through 
a supply pipe to the 
upper tank which is 
known as a receiv- 
ing tank, where it 
rises to the same 
level as the original 
source of supply. 
Projecting upwardly 
through the bottom 
of the receiving tank 
is the down flow 
pipe, 14 feet in di- 
ameter, built of 3- 
inch steel plates, 
which extends down 
through a _ vertical 
shaft or well. Any 
pressure desired may 
be obtained by vary- 
ing the depth of the 
shaft. This shaft, in 
which the steel tube 
is placed, is 24 feet 
in diameter for a 
distance of 160 feet, 
then it is enlarged to 
52 feet in diameter, 
the total depth being 
208 feet below the 
river bed. At the 
bottom of the shaft 
is a tank known as 
the air chamber and separator in which 


the water and air are separated in a> 


simple manner, z. ¢., the water after 
leaving the separating tank, flows to the 
surface through a return shaft, leaving 
the air in the tank at the bottom of 


Cross-sectional View of the Compressor, 
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the shaft; the weight of the column of 
ascending water holding the air in the 
tank under compression. 

Located vertically above the top of the 
down flow pipe is a head piece in which 
the air is entrained by the velocity of 
the water. As the 
water enters. the 
compressing pipe, it 
produces a partial 
vacuum with the 
result that the at- 
mospheric pressure 
drives the air into 
the water in innum- 
ee erable sinall bubbles, 
which are carried 
by the water down 
the compressing, or 
down flow, pipe. The 
head piece consists 
of a bell mouth 
casting, opening up- 
wards, a cylindrical 
casting shaped like 
a cone, and a circle 
of small vertical air 
supply pipes, at the 
lower ends of which 
are small inlet pipes, 
extending at right 
angles from it to- 
wards the center of 
the down flow pipe. 
This head-piece is 
operated by means 
of a hand wheel and 
a screw. 

A remarkable feat- 
ure about the air 
compressed by this 
hydralic system is 
that it isdry, while air mechanically com- 
pressed contains considerable moisture, 
and in Paris, where mechanically com- 
pressed air is extensively distributed, 
drainage boxes are necessarily called in- 
to service. With compressed air, the loss 
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COMPRESSING AIR WITH FALLING WATER 


of available power due to transmission to 
a distance is small, though there is nec- 
essarily a small pressure loss in the pipes, 
but the effect of this on the efficiency is 
not great. 

If the compressed air is to be used ec- 
onomically it must be reheated at the lo- 
cality where it is used before entering the 
motor. By re-heating the air beforé use 
it may be expanded to almost atmospheric 
pressure in the motor, and the efficiency 
is much higher. Hxperience shows that 


it is extremely advantageous to re-heat 
the air; a larger fraction of heat is con- 
verted into work, and the heat, according 


Automatic Flash-boards on the Crest of the Dam, 


to experiment, is used five or six times 
as efficiently as heat supplied to a steam 
engine. ‘The usual method of doing this 
is by heating the air through coil pipes, 
which are in a furnace. 

An instance is shown of the small loss 
of pressure by the fact that in some tests 


made several weeks ago at Norwich, when 


the gauge at the compressor registered 
91 pounds, the pressure in the pipe two 
miles distant was only one pound less. 
If the air were drawn from the air tank 
and reservoir faster than it was being car- 
ried down by the water, the quantity of 
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air in the tank would diminish and the 
water would rise in the tank, and as the 
quantity of air continued to diminish the 
water would follow it up. Apparently 
the water would not rise above the tail 
race, but it was proven by a recent trial 
at Norwich that the water would follow 
the air through the pipe line over the top 
of a hill, although the elevation was 31 
feet higher than the forebay that sup- 
plied the water to the compressor. This 
would, of course, be a serious matter, as 
it would permit the water to enter the en- 
gines of the customers if the air was 
being used too freely. 

To prevent such an 
occurrence, a valve has 
been placed on the pipe 
line near the compres- 
sor. This valve works 
automatically, and if 
the pressure falls be- 
low a given point the 
valve closes until the 
air again accumulates 
and increases the pres- 
sure, thus causing the 
VALVE At | = Open Tt 
should be borne in 
mind that the pressure 
is regulated by the 
distance from the level 
of the water in the 
forebay and the air 
and water line in the air chamber. 
When the water risesin theair tank, the 
pressure diminishes at the rate of about 
one pound for every 27 inches of water. 
When the air is not drawn off as rapidly 
as supplied to the tank, the air and wa- 
ter line become lower or farther from the 
the tail race. To prevent the air line 
from getting below the bottom of the 
down flow tube, and thus permitting the 
air to return up the tube, a 10-inch es- 
cape or “‘ blow-off’’ pipe has been con- 
nected with the air tank, about 6 inches 
above the bottom of tube. This 10-inch 
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pipe runs up to the surface, thus permit- 
ting the surplus air to escape. 

Another innovation in connection with 
this compressor, is a storage reservoir 100 
feet long, 18 feet high and 20 feet wide, 
excavated in the granite at or near the 
bottom of the shaft, z. e., about 200 feet 
below the surface. This reservoir is con- 
nected with the air tank by a 24-inch 
pipe and a large quantity of air is thus 
stored for use as required. 

The pipe line, which is four miles in 
length, is laid with 16-inch cast iron 
cylindrical pipe, put together with an 
iron ring, two gaskets of composition of 


rubber and two flanged 
collars. The ring and 
the collar-press _ the 
gaskets down on the 
pipeas the bolts are 
tightened, thus _ pre- 
venting leakage. This 
is commonly known as 
the Paris joint. This 
plan of joining is an 
admirable one, as it 
allows the pipes to con- 
tract and expand with 
the weather, and is a 
safeguard against sud- 
den breakage. The pipe 
is buried 3%4-feet below 
the surface to protect it 
from the frost. 

There were unusually difficult prob- 
lems to be overcome in building the 
compressor at this especial point, for 
the river being very narrow here, where 
it breaks through a natural rocky form- 
ation, there was great. liability and 
danger from freshets, and on the other 
hand, to further complicate matters, as 
the New York, New Haven & Hartford 
Railroad occupies the northern bank, 
much care had to be taken in the con- 
struction of a proper dam which would 
protect the railroad. | 

The dam in construction resembles the 
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form of a letter ‘‘Z,’’ and is built about 
600 feet below the narrowest part of the 
gorge. As a further safeguard to the 
roadbed of the railroad, a protection 
wall has been carried to a height of 11 
feet above the crest of the dam, which 
effectually guards it against any freshet. 
This especial dam is made of “‘ cyclopean 
concrete,’’ consisting of bank gravel, 
sand and cement. ‘The degree of plas- 
ticity desired was that known as “‘moist 
concrete,’’ the object being to insure an 
absence of voids without much ramming 
around the large rocks. Into this mix- 
ture, large and small rocks were intro- 


The Three Head-gates 


duced and packed around other rocks, 
until a firm foundation was established. 
It was found on excavating, that the 
bed rock was of excellent quality, firm 
and dense asarule. A great deal of in- 
ferior rock had to be excavated to a 
depth of nearly 15 feet before masonry’ 
could be started and in these portions 
of unsatisfactory bed rock frequent 
springs were met with, which were clos- 
ed and forced in other directions. Some 
12,000 cubic yards of concrete were 
placed. 

There are three head gates, which pre- 
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sent no particularly unusual features, ex- 
cept that they are raised and lowered by 
operating levers, but the gates can be 
worked by hand if necessary. 

The head wall does not connect with 
the hill side, but acrib dam closes the space 
between the bank and the head wall, its 
purpose being to permit of the construc- 
tion of other shafts for the utilization of 
freshet water, if deemed advisable. 

An interesting and novel feature of 
the installation, is the automatic flash 
boards on thecrest of the dam. These 
consist of shutters of oak about 6 feet 


Constructing the Mouth of the Compressor. 


long by 3% feet wide, which revolve 
from an upright to a nearly horizontal 
position when weighted down with the 
water as it rises over the dam. -The 
mechanism regulating these flash boards 
is a toothed cam _ attached 
boards over a steel rack, which is bolted 
to a cast iron pedestal securely fastened 
to the crest of thé dam by anchor bolts. 
As explained above, when the water as- 
sumes a maximum head these boards 
turn to a horizontal position, allowing 
the flow to escape underneath, and then 
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resume their original place when the 
water falls. 

Another interesting feature is the in- 
troduction of pipes into the end and in- 
termediate piers to supply air and over- 
come the vacuum which would otherwise 
exist on the face of the dam. 

The possibilities of this system for re- 
frigerating purposes are very great. At 
a test made at the plant in Magog, Que- 
bec, air was admitted to an engine at a 
temperature of 66.5° F. and exhausted 
at 41° below zero, an almost incon- 
ceivable change. . This cold exhaust 
dite mcOuUldr. Dem carried 

a reasonable distance 
and distributed through 
pipes. 
One important reason 
for the use of compressed 
air, where the natural 
conditions are favorable, 
is its cheapness. The 
water costs nothing, the 
cost of maintenance of 
the hydraulic compressor 
and the cost of superin- 
tendence are very small; 
the expenses annually 
amount almost entirely 
to interest charges on 
the capital expended in 
works, and the result 
is a regular controllable 
power. 

Whether in any given case it is the 
most advantageous, the least wasteful of 
power, or the cheapest in working cost, 
depends on various circumstances. Points 
in its favor are the minimum cost of dis- 
tributing mains and minimum loss of en- 
ergy, simplicity and efficiency of motors, 
freedom from danger to hfe or property 
when accidents occur (air leakage is less 
dangerous than electrical leakage), and, 
particularly, the facility of adaptation to 
requirements. | 

A plant once perfected and set in mo- 
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tion requires no large force of workmen ; 
there is practically no attendance. The 
plant at Magog has been in continuous 
operation day and night, ever since it 
was started, over two years ago, and has 
cost nothing. whatever for repairs or at- 
tendance. That would seem in itself 
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sufficient proof that the great expecta- 
tions advanced for this system are not 
disappointing, and the capitalists who 
have taken hold of the European rights 
of this power, have pledged themselves 
to install at least as much as 100,000 
horse power within ten years. 


First Aid in Ammonia Asphyxiation 


Care must be taken not to inhale any 
of the ammonia gas, as it is verv irritat- 
ing, and may have serious if not fatal 
results. 7 . 

If a person has inhaled an injurious 
amount of ammonia, a good stiff drink 
of vinegar will help to counteract the 
action of the ammonia, revive the un- 
conscious, and in many cases save life. 
If the victim is unconscious, it may be 
necessary to pry his jaws open to get 
the vinegar down. A good way to neu- 
tralize the gas in a confined room is to 
burn sulphur, which may be best done 
by throwing it upon a shovelful of hot 
coals. The fumes of the sulphur, when 
brought into contact with the ammonia 
gas, turn to a dense white vapor, which 
has none of the characteristic odors of 
ammonia or sulphur, and makes the at- 
mosphere passably comfortable. 

I have often, when an ammonia pipe 
has sprung a leak in confined rooms, 


neutralized the ammonia fumes by this 
method, so that I was enabled to enter 
the room to make the necessary repairs 
much sooner than would otherwise have 
been possible. 

Burning sulphur is also very useful in 
detecting and locating leaks in ammonia 
pipes. A handy way is to take long 
splinters of white pine and dip them into 
melted sulphur, which will leave a coat- 
ing of sulphur on the sticks. While 
about it, make up a supply of a couple of 
dozen of these matches and lay them > 
away for emergencies. 

To locate a leak, ignite one of the 
matches and pass the flaming end around 
the suspected joint, and the white vapor 
resulting from the mixture of the two 
gases is an infallible indicator. There is 
also a sulphur fumigating candle sold by 
druggists which may be used for the 
same purpose, and is very convenient.— 
Alonzo G. Collins, in Power. 


A Revolutionary Bug 


_ The telegraph ‘‘ bug’’ recently caused 
rather an amusing incident in Germany. 
A prominent ‘‘ captain of industry’’ was 
asked by telegraph whether he approv- 
ed of a certain resolution which had 
been passed by one of his companies. 
Through a mistake by the sending 


operator, ‘‘resolution’’ became ‘‘revolu- 
tion,’’ and the Sherlock Holmes instinct 
of the recéiving operator at once caused 
him to scent a plot against the Kaiser’s 
government. The secret police were 
notified and the arrest of the addressee 
of the telegram speedily followed. 


Maternizing Cow’s Milk for Infants 


| The preparation of cow’s milk so that 
it may properly replace that of the 
mother’s. for human infants has long 
been a subject of research and experi- 
ment, with but unsatisfactory results in 
We are indebted to La Nature 
for the description by Dr. A. Krause, 
printed below, of a new process which 
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is declared by eminent physicians of 
France and Germany to be absolutely 
effective. 

The process is a triumph of simplicity, 
is purely mechanical, and is capable of 
being carried on ata very small cost and 
upon a scale large enough to easily sup- 
ply every demand upon it. 

Only those who have given special 
thought to this subject realize fully its 
importance. For various and many rea- 
sons there are millions of infants born 
into the world every year who must de- 
pend for sustenance upon other sources 
than the mother’s breast. The enormous 
figures of infant mortality are largely 
due to this fact. 

In hospitals where foundlings are cared 
for this mortality reached something 


Dr. Gustave Gaertner, professor in 
the Faculty of Medicine in Vienna, has 
solved the problem of preparing cow’s 
milk for babies in a manner as simple as it 
is ingenious, by a purely mechanical 
process and without the employment of 
either condensed cream, pressure, or the 
use of chemical products of any kind. 
As the analysis below demonstrates, the 
composition of the Gaertner milk is 
nearly identical with that of the mother. 


Fatty Lactic 
Casein. matter. sugar. 
Mother’s milk... 1.8024 2% About 6 % 


Gaertner milk... 1.738% 3to3.2% About6Z% 
This process has been approved with- 
out reserve by a large number of sav- 


ants, notably by Professors Escherich 


like 80 per cent a few years ago. This 
great death rate has been reduced some 
by modern methods and the use of steril- 
ized milk, but it is still pitifully large. 
Thousands of attempts have been made 
to invent foods for infants which would 
take the place of the mother’s milk, but 
—by the very nature of things-—this is 
well nigh impossible. Nature has made 
the baby to depend upon its mother for 
sustenance, and any substitution of food 
it resents. The results are apt to be 
fatal tothe baby. Milk of various other 
sorts, prepared by nature for other mam- 
mal infants, has proved itself to be the 
best substitute for that of the mother, 
but each of its kinds has some serious 
defects. Cow’s milk, which mankind 
has found to be so generally useful, 
comes the nearest, perhaps, to that which 
the baby should have, but it contains 
too much of the cheesy matter and not 
enough sugar. The sugar is easy to 
supply, but the excess of casein is hard 
to get rid of. Science has now come 
to the rescue, and aided by mechanics 
seems to have provided the long needed 
substitute,—ED. | 


and Biedert, in Germany (both authors 
of processes for the maternization of 
milk, that they have abandoned in favor 
of the Gaertner process); Widerhofer, 
Vienna; Boissard, Bolognesi, Bardet, 
Saint-Cene and Kaminski at Paris. Dr. 
Duclaux has noticed it in the ‘‘Annals 
of the Pasteur. Institute,’’ and it has 
been presented to the Society of Thera- 
peutics by M. Weber, member of the 
Academy of Medicine. Dr. Tison has 
communicated the very favorable results 
of his experiments to the Medical Society 
of Practitioners and, finally, M. Six 
chose the Gaertner process as the subject 
of his thesis, presented on March 29, to 
the Faculty of Medicine of Paris. 
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Its advantages are as follows: It sup- 
plants the wet-nurse; its composition is 
identical to the milk of woman; it con- 
tains all the elements necessary to the 
physiological alimentation of the new- 
born; it should be consumed just as de- 
livered, without mixing or blending ; 
introduced in the stomach it curdles or 
coagulates in light flakes as essentially 
digestible as the milk of the mother; 
finally, its sterilization is perfect. 

The illustration shows the apparatus 
for the production of the maternized 
milk. ‘The method of 
its preparation is as 
follows: 

One hundred litres 
of fresh milk from 
the cow are first mix- 
ed provisionally with 
one hundred litres 
of sterilized water. 
There are then ob- 
tained two hundred 
litres - of yas Sliquid 
which does not contain 
more: thai shalt.’ the 
quantity of casein per 
litre of the milk “of 
the cow; that is to say, 
the mixture contains 
the same quantity as 
the * milk \“of ithe 
woman. This mixture 
is put into the large 
reservoir, shown in the picture, and 
from there it flows out through a 
cock. It is led during its passage over 
a cone, heated internally by steam, by 
means of a steam pipe, to the temper- 
ature of 35 C. From there the milk 
goes to the drum of a centrifugal separ- 
ator of the same kind as is used for 
separating cream from milk. 

The centrifugal force projects the 
heaviest particles—that is to say, the 
aqueous solution of casein—towards the 
periphery, while, meantime, the lighter 
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particles, being the emulsion of fatty 
particles, are grouped around the axis of 
rotation. Considering then that one 
hundred litres of water and one hundred 
litres of milk, containing 3.6 per cent of 
casein and 3 per cent of butter, formed 
the mixture, it will be easily understood 
that: if there be causediptoriime oa 
through an orifice situated at the periph- 
ery one hundred litres of aqueous solu- 
tion containing the half (being 1.8 per 
cent of casein) that the one hundred 
litres of milk remaining in the centrifug- 


The Separator at Work. Maternized Milk and the Mixture of Water and 
Casein Flowing from Respective Spouts. 


al, or collected separately by a tube from 
the interior of the drum, will contain 
the butter in total (3 per cent) and the 
half only of the casein (1.8 per cent). 
This is what is done: tubes gather separ- 
ately the solution of casein and the 
maternized milk, as these are separated 
by putting the turbine in motion. 
The speed of the separator is from 
3,000 to 4,000 revolutions per minute. 
Since the milk employed does not always 
contain exactly the proportion of fatty 
matter indicated above, a ‘‘vis-A-créme’’ 


THE PUBLIC AS A TELEPHONE OPERATOR 


placed in the partition of the centrifugal, 
permits the regulation of the respective 
flows of the small or little-milk (solution 
of casein), and of the fat-milk (matern- 
ized milk) according to the daily indica- 
tions furnished by an analysis of the 
fresh milk employed. | 

The sterilizing apparatus in which the 
milk is next treated insures the complete 
destruction of microbes and of spores. 
A certain quantity of lactic sugar is add- 
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ed to the maternized milk before the 
sterilization. The only appreciable dif- 
ference which exists between the com- 
position of the maternized milk and the 
milk of the mother consists in the ma- 
ternized milk containing more of salts 
and, above all, of phosphates; but, as 
Dr. Bardet said in the second lesson, 
‘of waters and of milk considered as 
alimentary food, this one constitutes 
naturally a superiority.”’ 


The Public as a Telephone Operator 


The public are responsible for two- 
thirds of the operating in the obtaining 
of a telephone connection, says Joseph B. 
Baker. In the operation of making a 
connection the calling subscriber, the 
called subscriber—which two constitute 
the public—and the telephone operator 
are the three elements, and upon the 
clearness with which the public gives its 
instructions to “Central,” who plays but 
a mechanical part in the transaction, de- 
pends its entire success. 

If these instructions are not correctly 
and succinctly given, errors and delays 
arise; if the called subscriber does not 
respond promptly to the operator’s ring, 
all she can do is to continue ringing—she 
cannot get him to the telephone by force 

or by hypnotic suggestion. If the caller 
leaves his telephone before the connec- 
tion is established, he has to be rung up 
and brought back. 

“Wrong numbers” are often due to 
the subscriber who trusts his memory 


too well. “Cut-offs” are often due to 
the subscriber hanging-up or signaling 
when he should simply hold on. Delays 
in completing a connection are generally 
due to the failure of a called subscriber 
to answer the telephone promptly and to 
the practice of making a call and then 
hanging up, which requires the operator 
to ring the caller back to the telephone. 
Then there is the office boy, who is un- 
doubtedly one of the most active curses 
of the telephone service. 

Mr. Baker further says that if tele- 
phone subscribers as a body could be im- 
pressed with the importance of scrupu- 
lous accuracy in giving numbers, of al- 
ways answering the telephone as prompt- 
ly as possible, of always remaining at the 
telephone until the called station answers, 
and of always making calls in person and 
never by deputy, there would be a general 
and very marked improvement in the effi- 
ciency of the telephone service.—Amer- 
can Telephone Journal. 


Testing Paris Green 


Pure Paris green will dissolve in strong 
ammonia water, the solution turning a 
dark bluecolor. Impurities or adultera- 
tions will form a sediment. If a small 
amount is rubbed between two pieces of 
window glass it will turn white in places 


should it be adulterated. Paris green 
of good quality is intensely bright green 
and uniform. When adulterated the 
green loses something of its intensity, 
and is greyish-green and not always uni- 
form. 


Making Bisulphide of Carbon 
in an Electric Furnace 


Electric furnaces are so closely con- 
nected in one’s mind with the idea of in- 
tense heat that it is with something of 
surprise that a person comes to realize 
that they have out- 
grown that original 
field and are now 
successfully compet- 
ing directly with 
coal, wood and gas 
for processes requir- 
ing only moderate 
temperatures. 

But a few years 
ago the electric fur- 
nace was contrived, 
and its inventors 
made it for doing 
many things which 
were either extreme- 
ly difficult with the 
oxy-hydrogen flame 
or entirely beyond 
its heat producing 
capacity. The melt- 
ing of platinum was 
about the limit be- 
fore the electric arc 
became trained to 
furnace work. Since 
then one has become 
used to its applica- 
tion to the reduction 
of aluminum, the 
making of calcium 
carbide, | carborun- 
dum and many other 
products of refrac- 
tory materials. 

But today the electric furnace is prov- 
ing that it can be used in many more 
ways. Although the electric arc can 
produce intense heat, it is not necessary 
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Cross-Sectional View of the Taylor Electric Furnace, 
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that it should do so, and the amount of 
heat produced can be regulated to a 
nicety. In this alone the electric furnace 
recommends itself for large numbers of 
electro-chemical op- 
erations which only 
require a moderate 
temperature, but it 
has another quality 
even more valuable. 
That is, that the heat 
can be produced and 
applied just where 
it is needed. 

It is well known 
how the intense heat 
of the arc is concen- 
trated upon the car- 
bon points to pro- 
duce thetaremiienm, 
and this same quali- 
ty makes it possible 
to use the arc like a 
knife to cut or melt 
apart bars or plates 
of metal. A great 
metal tank on top of 
the Auditorium in 
Chicago was cut up 
into easily handled 
pieces in this way 


Ree 


recently “jeanGauses 
ey moved. Burglars 
pats drill safes in like 
oa. 
ite manner. 


One of the cleve 
purposes for which 
the low temperature 
electric furnace has_ recently been 
adopted is the making of bisulphide 
of carbon. It is also making rapid 
progress for glass making. Bisul- 
phide of carbon is an interesting sub- 


MAKING BISULPHIDE OF CARBON IN AN ELECTRIC FURNACE 


stance. Like its cousin, sulphuretted hy- 
drogen, which is a sub-product of the 
same process, it is most decidedly un- 
pleasant to the smell. The late Prof. 
Doremus used always to give his hearers 
express permission to hold their noses 
when he was about to let loose sulphur- 
etted hydrogen among them at his lec- 
tures, and it is safe to say that the imme- 
diate neighborhood of a bisulphide of 
carbon factory is never likely to become 
popular for cottage sites or as a pleasure 
resort. 

It is, however, an extremely useful 
substance in the arts, and for the destruc- 
tion of vermin of various kinds it has no 


+- 
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during the process, or else the sulphur 
would turn into sulphurous or sulphuric 
acids. . 

Bisulphide of carbon is a clear color- 
less liquid, heavier than water, and it 
volatilizes with great rapidity. The 
vapor is two and a half times heavier 
than air. This weight and its poisonous 
qualities are what make it so valuable to 
kill pests of the field, shop, granary, mill 
and household. , 

The grape phylloxera is killed by 
jabbing holes in the ground around the 
grape roots, pouring in some bisulphide 
and quickly closing the hole. Ants are 
killed in like manner. Weevils and mice 


Arrangement of Electrodes Whereby the Formation of Pillars is Prevented. 


equal. Its vapor is not only unpleasant 
but poisonous. The vapor mixed with 
air is explosive, like that of benzine or 
naphtha, and the liquid itself is very in- 
flammable. Vapor and liquid both can, 
however, be used with safety if the same 
care be used as is necessary in the case 
of benzine. The two liquids look much 
alike, but their composition is very dif- 
ferent. 

Bisulphide of carbon is a compound 
of sulphur and carbon in the proportion 
of one atom of carbon to two of sulphur 
—CSz2. It is formed by passing sulphur 
fumes over superheated charcoal, or 
bringing sulphur in contact with red- 
hot charcoal. Air must be excluded 


in mills and granaries are killed by sim- 
ply leaving vessels of the liquid about 
to fill the lower portion of the rooms 
with poisonous fumes. Woodchucks, 
moles and rats are killed by saturating a 
ball of rags with the liquid and poking 
this in their burrows and closing the 
burrows. Thousands of gallons are used 
every year in the west for killing go- 
phers or prairie dogs. As a solvent the 
bisulphide is used largely in the arts. In 
the olive countries it is used to dissolve 
out of the olive pulp the oil which re- 
mains after the pressings. The recov- 
ered oil is used for soap making. 
Something like 100,000 gallons a year 
are used in this country to dissolve gutta 
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percha to make the well-known cement 
with which shoemakers put on “blind 
patches.” A new use for it is as a sol- 
vent for the gums of the spruce wood 
in a process now extensively carried on 
abroad and about to be introduced into 
this country by which the fibre of spruce 
wood, prepared by the sulphite process, 
is turned into a beautiful artificial silk. 

Bisulphide of carbon was discovered 
by Lampidius in 1796. Until recently it 
was produced in retorts 
heated externally by a coal 
fire | or ayvothers wsiutable 
source of heat. Iron re- 
torts have been commonly 
used, but these burn out 
every few weeks and have 
to be renewed at very con- 
siderable expense. Fire 
clay retorts have also been 
extensively used, but are 
not as good conductors of 
heat, so the heat is not 
as advantageously applied. 
But their first cost is less 
and their renewal is less 
frequent. The retorts have — 
often been made elliptical 
instead of round, that their 
capacity might be increas- 
ed and the heat be made 
to penetrate to the interior 
of the charge to better ad- 
vantage, but even with this 
construction for any con- 
siderable production, a 
large number are required, for at best 
they can only be made of moderate di- 
mensions, and the application of heat is 
very wasteful. 

It was to meet these conditions that 
E. R. Taylor contrived the furnace 
which we are about to describe and set 
feuprater enn 9 an, NY. 

“In all work of this kind,’ Mr. Taylor 
says, “the electric furnace offers very 
great and obvious advantages. It en- 
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Sectional View of Annular Chamber 
for Feeding Material into 
the Furnace. 
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ables one to get any required tempera- — 
ture, which can be under regular and 
absolute control in the interior of a con- 
tainer that can be kept at so low a tem- 
perature as to be uninjured by the high 
temperature of the reaction taking place 
in its interior. The proper temperature 
regularly maintained is probably one of 
the most delicate and important factors 
in most chemical reactions. When there- 
fore to the above considerations it can 
be added that there is prac- 
tically no limit to the size 
of such an electric furnace, 
except the limit of a mar- 
ket for the goods and an 
adequate supply of crude 
materials and_ electricity, 
the advantages of an elec- 
tric furnace are obvious. 
In most operations requir- 
ing the application of heat, 
the aggregate loss of heat 
by radiation greatly ex- 
ceeds the amount of heat 
successfully applied to the 
reaction itself. Whatever, 
therefore, will reduce this 
loss contributes greatly to 
the economy of the pro- 
duction.” 

In the furnace under 
consideration, this loss of 
heat by radiation has been 
provided against in an ad- 
mirable manner. The very 
materials required for the 
reaction are supplied progressively to- 
ward the reaction zone of the furnace, 
absorbing the heat as it seeks escape, 
and they reach the active portion of the 
furnace at a temperature ready for the 
reaction. 

In a furnace involving such reactions 
and giving off materials so unpleasant 
to deal with in a highly heated state, as 
is vaporized sulphur, movable electrodes 
offer many practical difficulties, and 


ELECTRICAL CONDUCTIVITY OF AIR 


stationary electrodes used in the ordi- 
nary way would be of short duration. 
Both of these difficulties are avoided by 
the use of a constant and regular rein- 
forcement of stationary electrodes, suit- 
ably arranged for the regular descent 
upon them of broken carbons, and this 
has proven in practice so effective that a 
furnace of this construction has been 
continuously run for many months. The 
bits of broken carbon used by Mr. Tay- 
lor are the refuse from the factories of 
carbons for arc lights. 

The illustrations show the latest form 
of the furnace as patented by Mr. Tay- 
lor. 

The furnace is 41 feet tall and 16 feet 
in diameter. It is supplied with current 
from a water power and at present uses 
a 4-phase current of 4,000 amperes and 
from 40 to 60 volts. The carbon, in the 
form of charcoal, is fed into the top of 
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the furnace while the sulphur is fed into 
annular pockets about the base of the 
furnace. The production is about 11,000 
pounds of bisulphide every twenty-four 
hours. 

To prevent the forming of pillars be- 
tween the electrodes there is an arrange- 
ment by which the current can be 
switched over and cross arcs formed be- 
tween the adjoining carbons instead of 
those opposite one another. 

Professor J. W. Richards, of the Le- 
high University of Bethlehem, Pa., and 
president of the American Electro- 
Chemical Society, says of this furnace: 
“T think it is well known that this fur- 
nace of Mr. Taylor’s has practically 
revolutionized the manufacture of car- 
bon bisulphide in this country, and the 
size of the furnace is a revelation of 
what may be expected in the size of 
electric furnaces in the future.” 


Electrical Conductivity of Air 


Prof. J. J. Thompson has made some 
most interesting experiments on the in- 
crease in electrical conductivity of air 
produced by its passage through the wa- 
ter. The air from a large gasholder, of 
about 350 litres capacity, was bubbled 
vigorously through water by making the 
air in the vessel circulate through a wa- 
ter pump. This treatment increased the 
conductivity of the air, and when the 
bubbling had been going on for some 
time the conductivity of the air was ten 
or twelve times the initial conductivity. 
When once the air has been put in this 
highly conducting state, it stays in it for a 
considerable time. A large part of the 
conductivity produced remains in the air 
forty-eight hours after the bubbling has 
ceased, nor does it disappear when an in- 
‘tense electric force is kept applied to the 
gas. The effect produced by the passage 
of the air through water is similar to that 
which would be produced if the bubbling 
produced a_ radio-active “emanation” 


similar in properties to those emitted by 
thorium and radium. The conducting 
gas can be passed from one vessel to an- 
other; it retains its conductivity after 
passing through a porous plug. Passage 
through a long tube heated to redness 
destroys the conductivity. It takes, how- 
ever, a very high temperature to do this, 
temperatures less than 300 degrees or 
400 degrees C. seeming to produce com- 
paratively little effect. If the gas be 
passed very slowly through a long tube 
filled with beads moistened with sulphur- 
ic acid, the conductivity is destroyed. 
Unless, however, the stream of gas is 
very slow, the air retains a good part of 
its conductivity in spite of the sulphuric 
acid. Another point of resemblance be- 
tween the “emanation” from radio-active 
substances and a gas in this state, is that, 
if a strongly negatively electrified con- 
ductor be kept in the gas for some time, 
the conductor becomes radio-active.— 
London Electrical Engineer. 


Why Lighting Companies Should 
Take Care of Consumers’ Lights 


Company Care Best for Lights 


By ARTHUR WILLIAMS 


It need not be said that the standards 
in electric lighting should be the high- 
est; not alone that the user shall re- 
ceive full value in that for which he 
pays, but to advertise and broaden the 
field of electrical supply. As the incan- 
descent lamp is the medium through 
which light is obtained, it is desirable 
for many reasons that the lighting com- 
panies should supply it and provide 
freely for its renewal. This is most 
conveniently done by including the cost 
within the schedule of the service 
charges. . 

The practice of those engaged in gas 
lighting, in renewing mantles and clean- 
ing chimneys, sometimes with, some- 
times without, special charge, is sug- 
gestive to those operating electric light 
stations. With the mantles in poor con- 
dition, or the chimneys black, the light 
cannot be good, and the results cannot 
be otherwise than harmful to the gas 

This also is true of electric 
lighting ; if the lamp is coated with dust 
a large percentage of the light is killed 
and the ‘‘tone’’ is lowered; if used over- 
long the light falls below a fair standard, 
becoming yellow, insufficient and un- 
satisfactory. 

The English and continental practice 
has been largely, if not entirely, to re- 
quire the consumers to supply their own 
incandescent lamps. This has led to 
the sale of lamps as general merchandise 
in hardware, crockery, grocery and 
other stores, by and to those who know 
nothing of lamp manufacture or pur- 
chase, other than from the standpoint of 


industry. 


price. The result has been inexpert 
purchase, inferior lamps of low effi- 
ciency, causing high bills, and in the 
natural reluctance to abandon a lamp 
from which some light, however little 
can still be obtained, a general use pro- 
longed far beyond any proper life, caus- 
ing poor illumination. These conditions 
have undoubtedly retarded the develop- 
ment of the electric light industry in 
many of the cities abroad, and the com- 
panies, as well as the consumers, are the 
sufferers. Of the foremost managers 
aid engineers, many seem to favor a 
change. . 

The American practice is the opposite 
of the European, the lamps being sup- 
plied and renewed free—free in the 
sense that the cost is covered within the 
monthly bill for current—directly bythe 
supplying companies. The direct ad- 
vantages include expert purchase, insur- 
ing high quality, and wholesale pur- 
chase, insuring lowest cost. These 
features are greatly to be desired by the 
company for self-evident reasons, and 
they cannot be obtained—at least in 
equal measure—where the individual 
consumers purchase lamps in the Open 
market. 

Whatever the terms for electrical ser- 
vice, the consumer expects and pays for 
light and judges the service by the re- 
sults in light. Added to a company’s 
liberal policy in lamp supply and renew- 
al, the consumer should be informed: 
that to get good results, his co-operation 
is necessary—that some attention to the 
lamps is incumbent upon him, and is 


462 


GAS COMPANIES’ CARE FOR BURNERS 


justified by the improved results he will 
quickly receive. He would not hesitate 
to clean oil lamps and chimneys daily, 
and why should he object to cleaning 
his incandescent lamps as often as week- 
ly. Very few, if any, of the supplying 
companies attempt to care for the indi- 
Possibly, were such ser- 


vice undertaken, there would be suffic- 


vidual lamps. 


ient compensation in the improvement 
generally in the character of the light, 
notwithstanding the additional cost of 
rendering the service. 

In the question of lighting there is of- 
ten involved a choice between plain and 
frosted glass and between various candle 
powers. Frequently frosted glass proves 
far more desirable and a lamp of eight 
candles is almost always sufficient in the 
hall, closet or cellar, and where a number 
are used, eight candles may be sufficient 
for generalillumination. This reduction, 
however, should not be carried too far, 
as the volume of light should never be 
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less than sufficient for the specific pur- 
pose for which it isemployed. If illum- 
ination is obtained from a single lamp, 
in ether than groups or special positions, 
the result can hardly be satisfactory if 
its power be of less than sixteen candles. 

Standards of light for commercial as 
well as private use are becoming higher, 
not lower, as many suppose and advocate. 
This is evidenced by the increasing use 
of the arc lamp in electric, and the 
Welsbach in gas lighting. Other ex- 
amples are found in the increased illum- 
ination of the streets and public places, 
and of the stores and show windows. 
In the principal streets the lighting 
effect is augmented by the diffusion of 
light from the stores and from the elec- 
tric signs which are so rapidly increasing 
in size and number. The higher stand- 
ards of light with which one thus be- 
comes familiar are more than likely to 
be required in all our daily relations, 
though in some degree unconsciously or 
automatically. 


Gas Companies’ Care for Gas Burners 


The advantageous results accruing 
from a gas company undertaking the 
entire care and maintenance of the lights 
and burners supplied by it with gas, as 


shown by experience in the City of - 


Salisbury, England, have been interest- 
ingly described by Mr. N. H. Humphreys 
in a paper read before the Incorporated 
Gas Institute. Of the system he says: 

‘‘Tts installation in the city dated from 
the commencement of the new public 
lighting contract in the autumn of 1898, 
and we have now 600 public lamps fitted 
with No. 2 or No. 4 Kern burners ; 200 
outside shop lights, mostly fitted with 
two ‘‘C’’ burners in each ; and some 200 
customers representing about 2,000 in- 


terior burners of various kinds, including 
NosOstOJNGa term See ey ork aud 
‘“Gem’’ Welsbachs. The whole forms 
a standing advertisement of the fact that 
gas as a lighting agent is not yet played 
out, but stands foremost in cheapness and 
efficiency that could not be secured by 
any other means. 

The work of maintenance is essentially 
one of these things that, if worth doing 
at all, is worth doing well; and any at- 
tempt to run it as a stop-gap in connec- 
tion with existing duties and without in- 
creasing the present staff 1s not likely to 
prove satisfactory to either party concern- 
ed. It is worse than useless to take up 
the thing in a muddling, half-hearted sort 
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of way, as something to fill up the spare 
hours of the men who read the meters or 
attend to the lamps; and if the directors 
expect to have it brought in without, in- 
creasing the present staff it is better to 
let it alone.’’ 

The work in Salisbury was begun with 
the supplying and care of outside shop 
lamps. 

‘‘Our customers soon began to notice 
the lights and compare them with their 
own. ‘The first evidence of this was a 
widespread notion that we were using a 
special quality of mantle and burner and 
there was a demand across the counter 
for burners and mantles similiar to those 
used in the street lamps.”’ | 

The company next proceeded to take 
over isolated cases of indoor lighting. 
After about a year’s experience it felt 
itself able to undertake properly any 
kind of work. 

‘‘We do not undertake maintenance 


Care Costs 70 


The Gas Light and Coke Company, of 
London, England, has given notice that 
it is prepared to undertake the mainten- 
ance and renewal of the incandescent 
mantles and chimneys of consumers 
within its district. The charge to be 
made for the maintenance and renewal 
of mantles of the ordinary size will be at 
the rate of od. per quarter per burner. 
Consumers having less than four mantle 
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work for less than one year, and it is 
understood that our terms cover the 
whole of the burners on the premises. 
If it is suggested that one or two burn- 
ers are not often used, and are not worth 
including, we reply that it is not fair to 
give us the most risky and troublesome 
part only. This question has only 
arisen once or twice, and there has been 
very little difficulty of any kind. Our 
undertaking includes keeping glasses 
clean and burners in good order, and the 
renewal of mantles, rods, and plain glass 
cylinders when necessary, but no fancy 
glass or other parts of burners. If re- 
quired to take over burners at present in 
operation, they must first be put in 
proper order at the customer’s expense. 
A large part of the business is for new 
burners, and comes from customers who 
would not be likely to have the system 
at all if they were not relieved from the 
trouble of attending to it.”’ 


Cents a Year 


buriers will be charged for the main- 
tenance of such smaller number a min- 
imum rate of 3s. per quarter. Some- 
what higher rates are charged for larger 
sizes. The company undertakes to 
send, periodically, competent workmen 
in uniform, who will clean and regulate 
the burners; replace mantles which are 
worn out or defective; and clean the 
chimneys and replace any which are 
broken. 


Etching on Glass 


Certain substances adhere so tena- 
ciously to glass that on being detached 
they tear away scales. For etching glass, 
apply two coats of this glue and after 
twenty-four hours place in an ordinary 
kitchen range for a few hours, at a tem- 


perature not exceeding 105° F. The 
glue will detach itself with numerous 
flakes of glass. The designs may be 
varied by adding various salts to the 
glue. The best results are obtained 
from glue mixed with a little alum. 


Iron, the Touchstone of Civilization 


By THE Hon. ABRAM S. HEwIT?r 


(Concluded from September.) 


|The remarkable prophetic paper read by the Hon. Abram S. Hewitt on Feb- 
ruary 21, 1856, before the American Geographical and Statistical Society, 
two installments of which were printed in the August and September num- 
bers of THE ELEecrrRicaL AGE, is concluded below. The complete paper has 
also been reprinted by THe ELEcrricat AGE in pamphlet form with a half 


tone portrait of Mr. Hewitt and a short sketch of his life. 


The pamphlet will 


be sent to any address in the United States or Canada, post paid, upon receipt 


of ten cents.—ED. | 


Having thus traced the progress of the 
trade in this country, and shown that its 
difficulties are only artificial and tempo- 
rary, it only remains for me to investigate 
the geographical elements of our present 
make of iron, and to show in what parts 
of this great country are, and will be, the 
seats of its production. 

Humboldt, in his Cosmos, has treated 
at length upon the influence of moun- 
tains, and their necessary concomitants, 
rivers, on civilization and the arts of life. 
The geographical location of the iron in- 
dustry is dependent upon their influence. 
Our rich ores have their origin in the 
voleanic changes which produced the 
mountain ranges; and the corresponding 
valleys, with the river drainage, deter- 
mine the spots where the ores shall be re- 
duced and the metal transported to mar- 
ket. The Hudson and Delaware, the 
Schuylkill and Potomac rivers, drain the 
valleys formed by the great range of the 
Blue Mountains; while the Susquehanna, 
the Ohio, and the Mississippi drain the 
valleys formed on either side by the great 
Appalachian group. Still further west, 
the Missouri and its tributaries drain the 
eastern slope of the Rocky Mountains. 
In all these mighty valleys coal exists in 
boundless profusion, or is accessible to 
them by artificial avenues. The Hudson 


takes its source amid mountains filled 
with such incredible deposits of iron ore, 
that it is beyond the power of science or 
of numbers to compute the quantity. 
Lower down, its more recent formations 
are rich in secondary ores, especially in 
the valley of the Housatonic, which is 
part of what may be called the Hudson 
area. Anthracite coal has been made ac- 
cessible to this region by means of the 
Delaware and Hudson Canal. The re- 
sult is, that a large iron industry has, 
within a few years, sprung up on the 
banks of this noble river, which is des- 
tined to assume great magnitude. In 
1855, the production in northern New 
York, in the Housatonic valley, and on 
the lower Hudson, between Troy and 
New York, must have exceeded 100,000 
tons. New furnaces are building, and 
the resources for production are only lim- 
ited by the quantity of coal, which can be 
procured at moderate rates. This city 
must ultimately become the focus of an 
iron industry that will rival Birmingham. 

The Delaware with its main branch, 
the Lehigh, reaches into the coal region. 
The secondary ores abound along its 
shores, while the Morris Canal has made 
the great primitive ore resources of New 
Jersey easily accessible. » Hence the earli- 
est successful efforts to make iron with 


465 


466 


anthracite coal on a large scale occurred 
in this region, and from the cheapness of 
the raw materials, it must be the leading 
seat of the iron trade on the Atlantic 
slope. New York is the natural outlet 
for this region, and our far-seeing capi- 
talists have already made provision for 
it by the construction of direct lines of 
canal and railway. The product of this 
region in 1855 was about 140,000 tons, 
including, as I always do, the make of 
wrought iron direct from the ore. 

The valley of the Schuylkill has direct 
communication with the coal fields, but 
has to rely chiefly on secondary ores, 
which are doubtless abundant. Its pro- 
duction may be set down at 100,000 tons. 

The valley of the Susquehanna has 
boundless resources in ore and coal, 
which, in 1855, yielded a product of at 
least 200,000 tons. 

The valley of the Potomac, with equal 
access to coal and ore, produced about 
60,000 tons. 

Virginia and the remaining Southern 
States, with resources equally great, have 
made but little use of their advantages, 
and have produced not more than 40,000 
tons. 

The valley of the Ohio and its tribu- 
taries, and the valleys of the Mississippi 
and Missouri and their tributaries, have 
resources in the way of raw material, 
cheap food, facilities for transportation, 
and a local demand, which place them 
far above any region on the habitable 
globe. In 1855, western Pennsylvania, 
Ohio, Tennessee, Kentucky and Missou- 
ri produced at least 275,000 and probably 
300,000 tons. A century hence, when 
the world will require its 100,000,000 
tons of iron, more than one-half of it 
will be produced in our great West. The 
traveller who passes down its great rivers 
at night will be lighted on his way by 
the answering fires of 10,000 furnaces, 
so that the “ineffectual moon shall pale” 
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before the mighty glow of human indus- 
try. The product will bind that mighty 
valley, with its hundred millions of free- 
men, to the rest of the Union with iron 
bands not so durable, but typical of the 
fraternal patriotism of this great coun-_ 
try, blessed by bountiful Providence with 
every good and perfect gift. 

The hasty enumeration of what has 
been done in 1855, showing a natural 
production of not less than a million of 
tons, of the value, when ready for mar- 
ket, as pig, bars or plates, of at least 
$50,000,000, proves that our iron indus- 
try has reached the same development as 
that of Great Britain in 1836. If our 
resources are as well managed for twenty © 
years to come, we shall stand where she 
does now—that is, we shall make 3,500,- 
ooo of tons; and wild as some of the re- 
sults at which I have arrived may seem, 
I do not hesitate to declare the opinion, 
that by 1876 we shall reach that mark. 

Commercial revulsions will undoubted- 
ly come hereafter, as they have hereto- 
fore, and check our progress; unwise 
tampering with the revenue laws, in fa- 
vor of special interests, may cast a cloud 
over the horizon, and ruin those who are 
now in the business, to the temporary 
advantage possibly, and the permanent 
injury certainly, of the interests sought 
to be benefited; but the skill is now here, 
the works are now built, and in the hands 
of some more fortunate hoider, to whom 
they will descend at a sacrifice, and who 
will have the advantage which every year 
makes in our favor, as against foreign 
competition, for the reasons I have enu- 
merated, the works will be carried on 
and extended, and the country will reap 
the reward which unwise legislation has 
denied to those who have heretofore en- 
gaged in this industry, and may deny to 
those who are now in it. 

I feel impelled to this tone of remark, 
by way of solemn caution to those who 
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might otherwise regard the statements of 
this paper as substantial reasons for in- 
vestments in the iron business. The time 
has not yet arrived when the laws which 
I have developed as in being have done 
their work effectually. The difference in 
labor and capital is not yet overcome; 
but it will be. A repeal of the duties on 
iron, and especially on rails, would go 
far to ruin the majority of those who are 
now in the business. We are steadily and 
rapidly approaching the point where this 
may safely be done; but we are not yet 
there. 

But even this point has not been 
achieved without sacrifices. Many good 
men have fallen in the mighty contest. 
Of one, who brought a great mind and a 
great estate to this business, who, with 
a grasp of intellect too comprehensive 
for his day, took in all the great extent 
of the iron trade, and the demands of the 
world for its product, I shall not forbear 
to speak, although it may be an intrusion 
into his present retirement. I refer to 
Horace Gray, of Boston, whose merits 
and sacrifices will one day be recognized, 
and whose name will be recorded with 
gratitude when the coming historian shall 
trace the eventful history of what will 
be the greatest branch of industry in this 
country. I can only say that he has lived 
to see his ideas realized, so far as the 
trade is concerned, and all his enterprises 
successful in the hands of others—more 
fortunate, but not more deserving than 
he. 

But if I were to pursue this subject I 
should tread on the graves of martyrs, 
and I forbear. 

The iron business has not been a suc- 
cessful and profitable branch of industry 
in this country, if measured by the re- 
wards it has brought to those who have 
carried it on. In England, on the contrary, 
it has been the richest of the prizes drawn 
from the great wheel of human industry. 
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The same destiny awaits us here. It is 
a question only of time, but bearing in 
mind the obstacles which still strew the 
path of cur successful progress, I can 
only suggest to those who propose to en- 
gage in the business the couplet from 
Hudibras, as conveying a wholesome 
warning :— 
“Ah, me! what perils do environ 


The man that meddles with cold iron!’ 


To those who have essayed these perils, 
and succumbed to them, I can only offer 
the barren consolation contained in the 
lines of another eccentric poet :— 

“Have you heard that it was good to gain the 
day? 

I also say it is good to fail—battles are lost in 
the same spirit as they are won. 


I sound triumphal drums for the dead—I fling 
through my embouchures the loudest and 
gayest music to them— 


Vivas to those who have failed, and to those 
whose war vessels sank in the sea, 

And to all generals that lost engagements, and 
all overcome heroes, and the number- 
less unknown heroes equal to the greatest 
heroes known.” 


And lastly, to those who have strug- 
gled thus far with doubtful success 
against the obstacles of insufficient 
means, of adverse legislation, and the 
thousand difficulties which assail the en- 
terprising, I can say, in the language 
which Hopeful addressed to Christian, as 
he was sinking in the river which sepa- 
rated them from the Golden City,—‘‘Be 
of good cheery brothers. | wicel. the, 
bottom, and it is good.” 


The practical results which this paper 
offers for your consideration are :— 

1. That the United States have great- 
er natural resources for the production of 
iron than any other country of the earth, 
in consequence of the moral elements 
which characterize the nation, the unlim- 
ited possession of mineral coal, the abun- 
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dance and richness of its ores, and the 
vast system of natural and artificial ave- 
nues of transportation which traverse 
the land. 

2. That the difficulties in the way of a 
large production are purely social and 
artificial, viz.: the dearness of capital 


and labor, which obstacles are being . 


slowly and surely overcome by the prog- 
ress of the country, and the fact that the 
increase of consumption throughout the 
world will at an early day task the pro- 
duction of iron in Great Britain to its 
utmost limits, and consequently increase 
its cost and price. 

3, Ehattas the Jnited, States have no 
competitor but Great Britain, the sur- 
plus demand, over and above the power of 
Great Britain to supply, must be met by 
the United States, and that it would 
therefore be unwise for the national gov- 
ernment, in order to benefit any particu- 
lar interest, to adopt such legislation as 
would discriminate against the iron busi- 
ness, inasmuch as it would only retard 
progress that is inevitable, by bringing 
ruin upon those who have been pioneers 
in establishing a great branch of national 
industry, especially as it 1s now proven 
that American rails can be made at the 
average cost of foreign rails. 

4. That the growth of the business 
hitherto has surpassed the corresponding 
growth in Great Britain; and as we may 
be said to have commenced 50 years be- 
hind her, we are at this day only 19 years 
.in arrear, and may, under all the circum- 
stances, reasonably expect to overtake and 
pass that country in the amount of an- 
nual production. 

5. That owing to the superior richness 
of our ores (a point which I have not 
enlarged upon in this paper for want of 
space, and of adequate knowledge), it is 
probable that science will enable us to 
dispense with some of the intermediate 
processes now necessary for the produc- 
tion of wrought iron, and thus achieve an 
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equality, in point of cost, with Great 
Britain, even before the equality in cost 
of labor and capital is reached. This 
point will require development in a spe- 
cial paper, and I would suggest that some 
gentleman of the requisite knowledge, 
theoretical and practical, be requested to 
prepare a paper on this subject. 

Lastly. Considering the important in-. 
fluence which the wages paid to labor 
have upon the welfare of the laboring 
classes, and the successful prosecution of 
manufacturing industry, | would suggest 
that a paper, giving the past history and 
statistics of wages, both here and abroad, 
would be of great value and general in- 
terest. 
Assuming the population of the world 
to be 900,000,000, the production, and of 
course the consumption, is at the rate of 
about 17 pounds per head. 

In 1740, when we have the most re- 
liable data, the consumption of iron did 
not amount to one pound per head. But 
the great fact to which I wish to call your 
attention, in order to deduce the practical 
results at which this paper aims, is the 
distribution of the present consumption 
among the nations of the world. In order 
to determine this point, I have made very 
careful calculations, which show the fol- 
lowing result :— 


Production Consumption 


Nations. per head per head 

lbs. lbs. 
PO anGin Benes as ae 287 144 
RUT CeOUR CALC ome) a. aa. 84 107, 
Re Rel eh PR oc. Senne 40 60 
Sweden and Norway... 92 30 
VTS ERTS cos we OEE 136 70 
EXCISED Tele aneneeremei. 0s 5s ace 12 15 
NSATES A Darren a A 6 30h 10 IO 
VEZ etitC memes tn — 22. 
NOTALS Sa tear thee os fs ake os 50 50 
Germany, Zoll Verein.. 50 50 
SS Paige mNee etre sc 4% 5 


Turkey, and the uncivilized portions of 
the world, too little to be calculated. 
A careful examination of this table will 
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demonstrate conclusively that the con- 
sumption of iron is a social barometer by 
which to estimate the relative height of 
civilization among nations; for consider- 
ing in what practical civilization con- 
sists (I exclude esthetic civilization from 
this species of estimate), measuring by 
the actual comforts and conveniences 
with which social life is surrounded, what 
philosophic traveller, or student, will not 
classify the nations of the world precisely 
as the table arranges them: England 
first, United States second, Belgium third, 
France fourth, Germany fifth, Switzer- 
land and Sweden about on a par, Austria 
Mexteriienminticsiae pain) and ‘TLurkey, 
and the great outiying regions of barbar- 
ism? 

You will not fail to observe another 
fact, that the large consumers are large 
producers in every case,—a fact which a 
little familiarity with the laws of trade 
and industry will show to be inevitable. 

ItiGeplain thatethe, Consumption of 
iron is rapidly on the increase, as well 
from the progress in the arts of life as 
from the increase of population, and the 
steady march of Christianity and civili- 
zation, like twin-sisters, into the regions 
of barbarism. This consideration has an 
important practical value in determining 
what future demand will be made upon 
the iron-making resources of the world; 
for, if it were as highly civilized as Great 
Britain, mankind would consume as much 
iron per head, viz.: 144 pounds, which 
would make a total annual consumption 
of about sixty millions of tons, or nearly 
seven times the present product. 

How much time will be required to 
bring the world to such a degree of civ- 
ilization, it is not for me to decide; but it 
is apparent that when it reaches this 
point the annual consumption of iron will 
be over one hundred millions of tons; for 
it is to be remembered also, that the an- 
nual consumption per head is increasing ; 
that in 115 years it has increased seven- 
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teen fold. If the next century should 
show the same result, the consumption 
would be 300 pounds per head, requiring 
an annual make of 140,000,000 of tons. 

But the population of the world is 
rapidly increasing, and in 100 years will 
probably be nearly doubled, which would 
raise the consumption to over 200,000,- 
ooo of tons per annum. I am aware 
that common sense stands appalled be- 
fore these immense figures. Previous 


. to this investigation, I have never allow- 


ed myself to look the facts in the face, 
and I am therefore desirous to submit 
them to the severest examination.” Let 
me ask you, therefore, to measure the 
future carefully by the past. 

From 1740 to 1855, the production of 
iron increased seventy fold. If the same 
rate of increase should prevail for 115 
years to come, the annual make would 
reach 490,000,000 of tons, and it is to be 
observed that the ratio of increase has 
been an increasing one for each period 
of ten years since 1740, and not a de- 
creasing one. Commencing with 1806, 
it required till 1824, a period of 18 years, 
to double the production in Great Britain. 
By 1836 it was again doubled, requir- 
ing a period of only twelve years. In 
1847 it was again doubled, requiring 
eleven years. In 1855, a period of eight 
years, it had risen from 2,000,000 to 
3,500,000, at which rate it would double 
in ten years. 

Now, if the production of the world 
were to double only once in twenty years, 
the make, in 


1875) WOU Dem wera 14,000,000 
TSO5) WO Lear Puree 28,000,000 
1915, would Gere cs 4 f:. 48,000,000 
1935; WOUld Demme .u a0 96,000,000 
TO5 5) WOUlGa emus ar we. 192,000,000 


Figures, again, so enormous as to defy 
any man of common sense to stand before 
you and say that they will be realized. 
And yet, if any one had ventured the pre- 
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diction in England in 1740, when the 
make was 17,350 tons, not so much as the 
yield of the establishment with which I 
am connected, that in 115 years the make 
would reach 3% millions of tons, he 
would have been regarded as a lunatic, 
and told that all. the men, and all the 
wealth, and all the mineral resources of 
Great Britain were not adequate to one- 
fourth of such an incredible production. 
Allow me to apply a further test to this 
matter. -Im Great Britam there. 1s jone 
mile of railroad to about eight square 
miles. of “surtace, In= Vonnecticut mie 
ratio is about one to six. In the State of 
New York the ratio is about one to twen- 
ty. The habitable world would not be 
ever supplied with the conveniences. for 
travel and transport if one mile of rail- 
road were built for each ten square miles 
of surface. Now, according to the best 
authorities, there are 20,000,000 of square 
miles of habitable surface on the globe, 
which will ultimately require 2,000,000 
miles of railroad. To lay and operate this 
quantity will require 600,000,000 of tons 
of iron, the annual wear and operation of 
which will demand at least 60,000,000 
tons per annum. The consumption for 
railroads now absorbs about one-third of 
the make of iron; and it is apparent that 
while the use of iron for purposes for 
which it has been long applied is daily 
growing, each year brings forward new 
applications which seem to indicate that 
there is no practical limit to its use. 
View the subject, then, as we may, 
whether by the history of the production 
of iron for the last 100 years, or by con- 
sidering the consumption per head and the 
progress of civilization, applying only the 
law which we find at work and which no 
social Joshua has power to arrest, we are 
brought to the conclusion that, great as 
is the present production of iron, it is but 
in its infancy, and that the very smallest 
amount which will answer the purposes 
of the civilized world 100 years hence, 
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will be 100,000,000 tons per annum. How 
and where, geographically considered, is 
this enormous quantity, or the half of it, 
or the quarter of it, to be made? 

In order to solve this problem, it is 
necessary to consider what are the ele- 
mentary conditions essential to a large 
production of iron. These are— 

First. An adequate supply of the re- 
quisite raw materials; ore, limestone and 
mineral coal; for charcoal can only be 
used as we have seen, to an insignificant 
extent. 

Second. These raw materials must be 
geographically so situated as to be 
brought cheaply together, for the value 
of raw material does not more consist in 
what it is, than in where it is—a fact too 
much overlooked in the mining projects 
of the day. 

Third. ‘There must be cheap means of 
transport to market. 

Fourth. There must be sufficient den- 
sity of population to insure labor at a 
moderate cost. 

Fifth. There must be adequate capi- 
tal to build and carry on the works. 

Sixth. There must be the skill to man- 
age them in the most economical manner. 

Seventh. There must be indomitable 
enérgy and strict integrity in the manage- 
ment; that is to say, the iron business can 
only exist on a large scale where the 
people are essentially industrious, in- 
telligent, energetic and honest. 

You perceive that these elementary 
conditions are either natural, moral or 
artificial. They are all combined in a 
remarkable degree in Great Britain. The 
local distribution of the business, even 
within its narrow limits, has been deter- 
mined by some or other of these con- 
ditions. ‘The coal and ore and limestone 
are very generally interstratified through- 
out the island. Its small extent and in- 
sular position have made the combination 
of natural and artificial means of trans- 
port cheap and rapid. The people are 
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hardy, intelligent, and singularly honest 
and persevering; their peculiar commer- 
cial and colonial policy, stretching to the 
utmost confines of the globe, for more 
than a century has made London the cen- 
tre of the financial world, and conse- 
quently insures a large supply of capital 
at the lowest rates; the requisite skill and 
development of the mineral resources 
have been obtained by a century of ex- 
perience, when foreign competition was 
religiously excluded by  prohibitory 
duties, until England could make iron 
cheaper than all the world, and since then 
domestic competition has cheapened the 
processes and reduced the cost to the low- 
est practicable limits consistent with the 
maintenance of an adequate supply of 
skilled labor, which the aristocratic fea- 
tures of the government, and the small 
area of the island, have alike contributed 
to furnish at the bare cost of the neces- 
saries of life; and withal the climate is 
free from great extremes of heat and cold, 
and favorable to the use of stimulants, 
which are supposed to be essential to 
those engaged in a business which de- 
mands at the same moment considerable 
intellectual vigor and great muscular 
strength. 

Other nations, as will be seen, possess 
equal natural and moral resources; but 
in none at this day exist in such perfec- 
tion all the artificial conditions which are 
essential to a large production of iron at 
the lowest possible cost. But there is a 
natural limit beyond which an adequate 
supply of raw materials cannot be cheaply 
procured; beyond which each additional 
ton makes all the other tons cost more; 
and there is a limit beyond which the de- 
mand for labor will raise its price. More- 
over, the advantages which England pos- 
sesses in the way of capital will not last 
forever, when the two continents are only 
ten days apart, and the extremities of 
the globe are pouring gold into the lap 
of each, as from two gigantic cornuco- 
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pias, gilded one by the rising and the 
other by the setting sun. Other nations 
are striving to open up their resources 
and improve their domestic channels of 
communication, in order to enable indus- 
try to achieve its triumphs more cheaply, 
and thus lessen the disparity which now 
gives Great Britain so large an advan- 
tage. 

Whenever, then, the increasing iron 
consumption of the world reaches a point 
which overtasks the natural resources of 
Great Britain, in the way of raw materials 
and labor, it is evident that it will cost 
her more to make iron than it now does. 
It, therefore, becomes a very interesting 
question to other countries, especially to 
their legislators and those engaged in the 
iron business, to determine whether Great 
Britain has reached or is approaching a 
limit when the demand will be large 
enough permanently to raise the price, so 
as to permit other countries to engage in 
the business without the aid of artificial 
stimulants to production. The enormous 
increase in the make of Great Britain,. 
within the last three years, has had the 
effect to double the price of coal and 
ironstone, and the advance in the wages 
of labor has been very decided. The con- 
sequence has been that the Russian war, 
and the financial troubles of last year, 
have had no perceptible effect on the 


price of iron. The price would have fal- 


len but for the fact that the cost of pro- 
duction would not admit of any material 
reduction. In other words, owing to the 
increased pressure for coal and ore and 
labor, it has cost much more per ton to 
make three and a half millions of tons last 
year, than it cost per ton to make two 
millions of tons eight years ago. I do 
not wish to be understood as saying, that 
even with the present demand Great Brit- 
ain cannot undersell the world. Far from 
it: she can do so. But I do wish to say, 
that, if the addition of a million of tons 
to the demand has doubled the prices. 
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the addition of another million to the de- 
mand would have a decided influence in 
still further advancing them; and that at 
length, in the progress of the world, a 
point would be reached beyond which the 
required iron could not be supplied at all. 

Now, the facts and considerations I 
have enumerated would indicate that this 
period is not very remote. If so, it be- 
comes interesting to inquire from what 
quarter of the globe the surplus is to 
come in the main. I think I shall be able 
to satisfy you that but one country can 
fulfill the required elementary conditions, 
and that country is the United States. 

In the first place, the Anglo-Saxon 
race,—which, by the way, has an extra- 
ordinary faculty of incorporating all 
other races and still retaining its charac- 
teristic features,—alone combines the 
moral elements essential for the business. 
The French have great acuteness and un- 
rivalled taste; the Germans have steadi- 
ness of purpose and frugality; but for 
downright courage and steadfast perse- 
verance, steady economy and patient in- 
dustry, mechanical ingenuity and ever- 
improving skill, strict integrity, and a 
high sense of accountability, all combined 
in one people, you must go to the Anglo- 
Saxon race in the old world, or its off- 
shoot in the new. . 

In regard to the natural elements, I am 


ready to admit that abundance of iron 


ore exists in all parts of the world, scat- 
tered by the bountiful hand of a gracious 
Providence, as if to indicate that in case 
of necessity no nation should be without 
the means of independence for the essen- 
tial element of progress, if such inde- 
pendence becomes desirable. In the Uni- 
ted States this is particularly the case. 
But abundance of iron ore does not suf- 
fice for the cheap production of iron. 
Mineral coal must be also abundant and 
easily acessible. In order to indicate the 
relative position of the leading nations of 
the globe in this respect, I have copied a 
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diagram from Taylor’s great work on 
coal, showing the available areas of min- 
eral coal in each country—by which it 
appears that the United States stand first 
upon the list; that out of 184,073 square 
miles of coal area, our country has 133,- 
132, or nearly three-fourths the whole 
amount, and sixteen times as much as 
Great Britain and Ireland together. It is 
to be observed, moreover, that. this coal 
exists in nearly every state in the Union, 
or where it does not exist, it is readily 
accessible to the main deposits of iron ore 
in the non-bearing coal states. At the 
most important localities for the purpose 
of making iron, immense bodies of coal 
exist above water level, whereas in Eng- 
land it has to be mined and raised from 
the depths of the earth. Measuring by 
the coal areas, and iron ore being equally 
abundant, it is the true standard, the 
United States can produce fifty millions 
of tons per annum with as little drain on 
its natural resources as Great Britain can 
produce three and a half millions; and in 
this connection it is essential that a most 
important fact be noted. I have stated 
that to produce three and a half millions 
of tons in Great Britain required the con- 


sumption of forty-five millions of tons’ of 


raw materials, or about thirteen tons to 
each ton of iron. In the United States, 
from the greater richness of the ores, and 
the more general use of anthracite coal, 
the same result could have been achieved 
with less than half the quantity of raw 
materials, thus economizing labor to an 
enormous extent. In point of fact, the 
materials for making a-ton of iron can 
be laid down in the United States at the 
furnace, with less expenditure of human 
labor, than in any part of the known 
world, with the possible exception -of 
Scotland. 7 

In regard to our present and prospec- 
tive means of communication, I need not 
attempt to enlighten a Geographical So- 
ciety how far we surpass all other coun- 
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tries in our great rivers and greater lakes, 
in our 4,800 miles of canals, and our 23,- 
000 miles of railway, more than are pos- 
sessed by all the world beside, and in our 
steady addition to them of 3,000 miles 
per annum; all forming a length of inter- 
that ‘distance 
literally lends enchantment to the view.” 

Endowed with these moral and natural 
elements to an extent unsurpassed by the 
most favored nations, it may well be de- 
manded why we are not the largest pro- 
ducers of iron in the world; why the do- 
mestic iron trade is affected with a kind 
of periodical catalepsy; why our iron- 
masters have been perpetually knocking 
at the doors of Congress either for relief, 
or immunity from further legislation. By 
one portion of the community they have 
been regarded as importunate beggars 
for charity from the public crib, and by 
another portion as “rich nabobs,”’ who de- 
sire a perpetual monopoly of a prosper- 
ous business. In behalf of these hypo- 
thetical beggars and putative nabobs, I 
crave your indulgence while I make an- 
swer, and I think myself fortunate that I 
am permitted to do so before a body who 
will pass judgment on the explanation 
in a calm and philosophic spirit. 

In 1740, when the English iron trade 
began its wonderful career, this country 
was a comparative wilderness. A hardy 
population, scattered along the seaboard, 
barely succeeded in conquering for them- 
selves the means of livelihood. ‘The re- 
sources ot the country were unknown, 
and no roads existed into the interior, 
nor was there any capital to be spared 
for the erection of works, from the re- 
sources of a community struggling for 


communication so _ vast, 
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Skilled labor was not to be 
found among a race who had quitted 
their ancient homes from a stern sense of 
duty at a time when operatives were pro- 
verbially ignorant and brutish. Not- 
withstanding these difficulties, the manu- 
facture of iron took root; and as factories 
for the working of iron in the colonies 
were sttictly forbidden by the mother 
country, the pig iron was chiefly exported 
to England, so that for the year 1771 
the amount reached 7,525 tons. When 
the revolution broke out, the country was 
in a condition to supply the iron required 
for the great work of freedom; but so 
little capital existed, that the Continental 
Congress were forced to take up the busi- 
ness of ironmasters, and make in New 
Jersey chiefly the iron and steel required 
for the army. 


existence. 


Iron and Steel Production. 


United States. 1901. ‘Long Tons. 
Pig) Iron.) Sacer eee tesihe ates metho 15,878,354 
Bessemer’ Steelincots tuvew sees cic cael aeaeeeeces 8,718,302 
Open-hearthy Steely. So cetccew gist sls cs alcchecstaus a tteters ark 4,656,809 
Other. Sbeelt seat eee cee. once weldom abana 103,984 
Ore mined ATOtaAl entra sewn eae cee tsa 28,887,479 
Lake: Sip eGeto mics ts oe cisye-sesfeineteid oar e eiei ers, strenie acs 20,589,287 

Coke (short tons) 

Connells villegiiewe sternum) oo cold ane i eoretenerenreres 12,609,949 
Pocohontasiranienm waits s tate tre acters crore ea Sae Tce 1,279,972 


Counting the metric ton as the virtual 
equivalent of the long ton, the world’s 
production in 1900 was about as follows: 
Iron ore, 90,000,000 long tons; pig 
iron, 40,400,000 long tons ; steel, 27,430,- 
ooo long tons. Of the total world’s 
production of iron ore in t1goo, the 
United States produced over 30 per cent; 
of pig iron, over 34 per cent; of steel, 
Over 37 per cent, 


How the Telephone User and Operator 
are Protected Against Lightning 


By G. SELWIN Tair 


(Concluded from September) 


In Fig. 7 is shown a protective device 
for telephones, combining a _ carbon 
ground-plate, non-arcing fuses and heat 
coils. The interior connections of ths 
arrester—which is manufactured by the 
D. & W. Fuse Company—are shown in 
Fig. 8, aa being the two fuse cases con- 
taining the long non-arcing fuses; ¢ ¢ 
the carbon blocks of same design as in 
Fig. 5, sep2rated from ground plate / by 
mica strips as before mentioned; 66 sneak 


coils, so arranged as to open the circuit 
when an excess of current is present. 
The entire apparatus, mounted on por- 
celain, is installed where the line enters 
the building in order to make the ground 
wire as short and direct as possible. 
More complex than the difficulties en- 
countered in the protection of single in- 
struments were those which developed 
when the safeguarding of the apparatus 
at ‘‘Central’’ was attempted. It be- 
came necessary to install a complete 
‘ arrester outfit for each and every wire 
entering the exchange, as lightning or 
any other excessive current entering the 


outside line would be conducted to 
‘‘Central’’ as well as to the subscriber. 
To install a separate arrester—such as 
installed at the subscriber’s home—was 
out of the question, as the large number 
required would not only have crowded 
out all other apparatus but spread out 
the wiring as well. 


Fig. 8. 


How the difficulty was overcome can 
be seen by reference to the following 
illustrations, where it will be noticed 
that the protective devices are placed in 
one or both of two p'aces—at the cable 
head and the distributing board. 

Fig. 9 is one of the Burns cable ter- 
minals. In this illustration it will be 
noticed that the arresters are arranged 
in vertical rows and consist of a pair of 
carbon arresters and heat coils to each 
line ; the carbon block arresters work as 
described before, and the action of the 
heat coils is as follows: When a sneak- 
current enters by way of one of the 
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lines it goes to its respective spring, 
which is normally held in tension by a 
metal-capped piece of rubber surrounded 
by a certain quantity of German silver 
resistance wire. Now,if this current is 
of sufficient strength to cause any dam- 
age to the switchboard, it generates 
the resistance coil to 
cause the hard rubber rod to become 
pliable, when it will 
collapse, allowing 
the spring to fly up 
and make contact 
with the ground- 
stripescen iiethe 
illustration, at the 
same time breaking 
the current which 
was flowing to the 
switchboard. 
Another form of 
cable head arrest- 
manufactured 
by the Stromberg- 
Carlson Telephone 
Co., is illustrated 
in Fig. 10. In this 
form a grounded 
carbon strip runs 
the entire length 
of the terminal, 
over which pass 
two ampere fuse 
links, the object of 
this arrester being 
merely to protect 
thecables. The in- 
terior arrester made 
by this company is 
quite simple and yet very effective. Wire 
of a high resistance is used to suspend a 
spring, which at the fusing of the wire 
drops immediately on the ground strip, 
which is also connected with a local 
alarm circuit, so that when a line is open 


enough heat in 


er 


or broken it may be known at once. 
Some companies prefer to put their 


arresters on the  distributing-boards 
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alone and one very neat form of this type 
—made by the Sterling Electric Co.—is 


shown in Fig. t1. The coils are repre- 


sented as normal on the left of the illus- 
tration, and the right side shows how the 
spring pulls out thecore of the coil when 
the said coil has operated by fusing its 
plug. 


The operation of this coil is as fol- 
lows: The current 
enters from the line 
on the lett? of the 
illustration, as indi- 
cated by arrows 46— 
up the strip to the 
heat coil, through 
the same, ddéwn the 
other strip to the 
lock-nut, through 
the same and out on 
the other side and 
thence to the switch- 
board ; returning it 
enters at a and fol- 
lows direction of ar- 
rows @ up the strip 
through the coil, 
which is shown open 
in the illustration, 
but 1s normally clos- 
ed,down the opposite 
strip a and out to 
the line as indicated 
by the arrow. It will 
also be noticed that 
carbon block arrest- 
ers of the type before 
mentioned are locat- 
ed at the top of the 
illustration and are 
eonmected: to the 
ground plate which 
runs through the centre of the device. 
The operation of this heat coil in the 
presence of a current which exceeds two- 
tenths of an ampere is to fuse the metal 


plug which releases the heat coil spring, . 
as shown in the right hand side of the il- 


lustration. Here it will be noticed that 
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one of the springs comes in contact with 
the ground plate, while the other, which 
is connected with 
the switchboard, is 
disconnected from 
the line. An addi- 
tional good point 
of this arrester is 
the alarm circuit 
whch is automatic- 
ally closed by the re- 
lease of the spring, 
as shown in the il- 
lustration, closing 
the»-alarm: “cirenit 
and ifidicating to 
the ‘‘ trouble-man’’ 
that siali Ttiseme las 
blown. He is then 
enabled to see ata 
glance which coil 
needs attention by 
the fact ithatythe 
wardly. 
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spring opens out- 
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It will readily be seen that the chances 
of a discharge of lightning or other pow- 
erful current ever 
reaching either the 
operator at ‘‘ Cent- 
ral’’ or the sub- 
scriber at his tele- 
phone are practic- 
ally nil, and that 
contrary to popular 
supposition an up- 
to-date telephone is 
more a source of 
protection than of 
danger during a 
thunder-storm, as 
it is equipped with 
a lightning arrester 
of tested ability and 
proven merit. The 
lightning arrester 
means a vast saving 
of property, making the ‘‘ burning out’’ 
of telephones practically impossible. 


HEAT CO/L 3 
AITER OPERATING S 


An Electric Cattle Goad 


The “dumb driven” cattle, awaiting 
their fate in the stockyards, are now 
urged on to the slaughter pen by means 
of an electric goad. A stick fitted with 
brass points has passing through it an 
insulated wire, terminating in the brass 
The stick is from four to five 
feet long and the wire about twenty-five 


points. 


feet, thus affording quite a considerable 
radius of operation. The advantage of 
this goad over others is that while it ex- 
pedites the animal’s speed no bruise is 
letteon the beef. 

The work is done in one-half the time 
and with half the exertion. The effect on 
the steer of the magic touch is amusing to 


see. A steer touched on the left hip im- 
mediately throws his hindquarters as far 
as he can to the right.. He cockemone 
ear straight ahead and one straight back, 
switches his tail and starts straight 
ahead, not caring for a second shock. 
There is.a look of surprise in his eyes, 
and he seems to know that all the trouble 
lies in the end of that stick. He doesn’t 
stop to get mad or howl. He has urgent 
business at the other end of the pen. This. 
is exactly where the drivers and knock- 
ers want him. It completely does away 
with all back rushes and dragging in with 
chains, for just as long as the puncher 
is behind, the steer is just as far as he 
can get in front. 


Refuse Destruction in England 


At Grays Thurrock is a combined 
refuse destructor and electrical generat- 
ing works in daily operation, the fuel be- 
ing supplied by London’s refuse. The 
power house contains two steam-sets of 
one hundred kilowatts each at from four 
hundred and sixty to five hundred volts, 
a balancer booster and an accumulator 
battery. The boiler room has two thirty by 
eight-foot Lancashire boilers adapted for 
coal firing. These, however, are only 
used when there is an insufficient supply of 
refuse to burn in the destructor, which is 
in a separate house. ‘The destructor- 
house contains two two-grate Meldrum 
regenerative simplex destructors working 
in conjunction with a twenty by seven- 
foot Lancashire boiler and a regenerator 
for heating the air supplied to the fur- 
naces. After leaving the furnaces, the 
gases pass through a combustion cham- 
ber, where most of the dust settles, then 
through the boiler flues and regenerator 
into the chimney, either direct or through 
an economizer. The dust may be raked 
out of the combustion chamber, boiler 
downtake and regenerator, so that the 
plant can be run for about three months 
without stoppage. The normal burning 
capacity of each furnace is one ton per 
hour, although it is capable of double 
this amount when necessary. The de- 
structor does not work at its best con- 
ditions, nor does any which has to supply 
steam for a lighting load only, as the 
plant should work night and day, where, 
in the present instance, it only burns for 
six or seven hours out of the twenty- 
four. 

An account of this plant given in a 
British contemporary states that when 
the fires had been out and the furnace 
doors left open for some seventeen or 
eighteen hours, the gauge indicated a 
boiler pressure of about one hundred 


pounds, and had the doors been left 
closed, steam would have blown off dur- 
ing the night, on account of the amount 
of heat stored in the brickwork. 

The maximum load on the station is 
eighty k. w., and this is easily maintained 
by the consumption of about two tons of 
refuse an hour. On. an average, twelve 
tons of refuse per day (about six hours) 
are burned. Two stokers and a trimmer 
are employed, so this averages one ton 
per hour per stoker, which means very 
easy firing, as double this duty might be 
obtained. The maximum output in k.w. 
hours per ton averages about 35. 

The following figures from a seven- 
hours’ test made on January 23rd last 
constitute, it is believed, a record for what 
may be called “London refuse,’ which 
has a lower calorific value than the refuse 
in many northern towns, more particular- 
ly colliery towns. The grate area is fifty 
square feet, the heating surfaces of the 
boiler and economizer are 600 and 1,408 
square feet respectively: 


Total weight of refuse consumed, includ- 


ing pots, tins, &e¢ site Daas 26,684 lbs 
Do do per hour toh 
Refuse consumed per sq. ft. of grate per 
hour ; ye wees ae 1646 *§ 
Total water evapor ratea: anna 27100: << 
Do do per hour 3,871% “* 
Water evaporated per lb. of refuse .... EOie 
Do from and at 212° F..... GAs ae 
Temperature of feed water Ses 50S HN: 
Do water leaving economizer 299° F. 
Average steam pressure as 144 lbs. 
Total heat units in steam generated 4,544,554 
Heat unit from economizer (=21'2%) 967,750 
Board of Trade units per ton generated 
last 444 hours; the boiler blowing off Sire 
Do do during 3 hours 424 


These are the best results yet seen, and 
it is evident that under more favorable 
working conditions, these figures could 
be improved upon. 

During the first part of the test the 
cooled brickwork would absorb a consid- 
erable proportion of the heat generated, 
and the figures show that the results in 
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the last three hours were better than those 
covering a period of four and a half 
hours. It is only reasonable to suppose 
that the figures for the last hour alone 
would be higher than 42.4 units per ton, 
and might have been higher still if the 
test could have been prolonged to twenty- 
four hours. 

It is equally obvious, judging from the 
temperature of the feed-water leaving the 
economizer, that the boiler is not well 
proportioned to the work; its length was 
restricted owing to the space available. 
A thirty-foot boiler would have increased 
by fifty per cent the length of the heat- 
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ing surface; that is, the gases would have 
had to travel for a distance of ninety feet 
in contact with the boiler plate, instead of 
only sixty feet as at present, and the tem- 
perature of the gases in the chimney 
would then have been considerably re- 
duced. 

‘Neither smoke nor dust was visible 
from the chimney during our visit, nor 
was the locality of the destructor indi- 
cated by the smell. The only objection- 
able feature at all was the dust with its 
characteristic odor from the 
clinker yard.” 


blowing 


A Simple Electrical Heater 


In the accompanying illustration is 
shown a useful little heater which may 
be attached by means of a cord 
and plug to any electric light 
socket and used for a variety 
of household purposes. The 
heater is constructed of oxidiz- 
ed steel, while the frame is of 
white enamel, a six-foot con- 
ducting cord and a socket plug 
with an adapter, 
so that the heat- 
er may be used 


pints and is- heavily tinned inside; its 
outside is of polished nickel. All 
the parts of the apparatus pack 
inside of the cup, which measures 
three and one-quarter by five 
inches; the heater weighs two 
and one-half pounds complete. By 
means of this little apparatus hot 
water can be had at any time 
and practically anywhere. It is 
an adjunct sor 
value inthe sick 
room or nursery. 


with either a 
Thomson Hous- 
fonssorsan Edi- 
son socket, ac- 
companying the 
apparatus, while 
an asbestos table- 


Electric Heater Connected to Eleciric Light Fixture. 


The apparatus 
is made by the 
Simplex Elect- 
rical Company of 
Boston, Mass., 
and is adapted to 
the ordinary one 


pad permits it to be used on polished hundred and ten volt circuit, but can be 


tables without injury to them from heat. 
The cup has a capacity of three half 


furnished for use on circuits up to two 
hundred and fifty volts potential. 


Rawhide 


Rawhide is used in the industrial world 
and for a great variety of purposes. The 
name is applied to two separate and dis- 
tinct forms of the product, one the cured 
hide, or rawhide leather, most commonly 
used in rawhide belting and lace leather ; 
the other, the hard or flint rawhide from 
which rawhide gears and pinions are 
manufactured. These two forms differ 
entirely, both in appearance and in the 
method of their manufacture. 

In the making of rawhide leather, the 
object is to change the texture of the 
green hide as little as possible, and still 
to cure enough to make it soft, pliable 
and “leathery.” It differs from ordinary 
tanned leather in that it retains the gel- 
atinous substance of the animal hide, 
and also the original structure of the 
hide fibres. This means that it is not 
plumpened or thickened. Finished, pure 
rawhide leather is the same in thickness 
as was the green hide when it was on 
the animal’s back, whereas tanned leather 
is thickened by the tanning process from 
50 to 100 per cent. This difference gives 
the reason for the greater durability and 
toughness of rawhide. 

In addition to belting and lacing, raw- 
‘hide is used for power transmission, hy- 
draulic packing, harness and_halters, 
bridles, lariats, boot laces, and strapping 
for various purposes. 

Hard rawhide, or flint rawhide, or der- 
maglutine, as it is variously termed, is 
used very largely in the manufacture of 
rawhide gears and pinions. This is sim- 
ply the green hide put through a drying 
and hardening process to make it as hard 
and solid as bone. The method of making 
gears of this is to cement layers of the 
hard rawhide one upon another, under 
creat pressure, bind the mass with metal 
flanges, and then to finish up, and cut the 
teeth in the same manner as is employed 


for an ordinary metal gear. Rawhide pin- 
ions are especially adapted for use on 
electrical machinery, as they are practical- 
ly noiseless, elastic, and also extremely 
durable. They make possible the running 
of high speed gearing, where metal pin- 
ions would be out of the question. These 
pinions were first made in Chicago, about 
twenty years ago, and today are almost 
as commonly used as steel or iron. Hard 
rawhide is also used for the binding ot 
trunks, the covering of riding-saddles and 
for various machinery purposes. 

Rawhide has been used for ages for 
purposes where toughness and strength 
were required. The methods of its man-. 
ufacture have developed with its uses. 

In the earlier stage of its use it was 
merely dried hide and was _ prepared 
sometimes with the hair on and some- 
times with it off. The hair trunks of a 
generation ago were covered with raw- 
hide with the hair left on. 

The fine rawhides of the present day 
are, on the contrary, prepared with high 
skill and methods which are the result 
of much study. Methods and machinery 
are the subject matter of many patents. 
Besides the patents each manufacturer 
has trade secrets in some of the processes. 

White men found the western Indians 
making pliable rawhide of fine quality. 
The Indians did all the work by hand 
and the process was laborious and tire- 
some. The Indians removed the hair by 
sweating the hides, cured the hides in a 
solution of salts, and finally worked them 
soft and stuffed them with tallow and oil 
by manual labor. 

The Chicago Rawhide Manufacturing 
Company was one of the earliest to adopt 
the principles of the Indian method of 
curing and to go into the rawhide busi- 
ness. This company placed rawhide belt- 
ing and lacing on the market in 1878. 

The removal of the hair bv sweating 
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and without the use of lime is declared 
by this company to be one of the most 
important of the processes. This pro- 
cess is the same for hard or soft raw- 
hides. The first difference between the 
two is in the nature of the curing solu- 
tions used. Here rawhide makers con- 
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ceal some of their secrets, but the results 
are well known. In the one case, the hide 
comes out of the vats in a condition to 
be worked soft, while in the other it is 
ready to be dried into a bonelike sub- 
stance out of which gears and other 
things as tough as steel can be made. 


A Station System of Air Brakes 


A new system for supplying com- 
pressed air for braking service has re- 
cently been installed on the Utica & Mo- 
hawk railway at Utica, N. Y., by the 
Westinghouse Air Brake Co., and its 
operation is proving very satisfactory. 

Under this system, each car is pro- 
vided with a storage tank for the com- 
pressed aini@amed ‘theses ate* hited ar ca 
charging station. 

The station is provided with two high 
pressure, motor-driven Rand air-com- 
pressors of the “Imperial” type. 

The accompanying cut shows one of 
the air-compressors. It is made up of 


twin vertical-compound compressors of 
a special type, so combined with a motor 
in a single unit as to be carried on a com- 
Both compressors are driven 
by gears engaging with a single pinion 
on the shaft of the motor. They have in- 
take air cylinders, 8 inches in diameter by 
10 inches stroke, and second-stage air 
cylinders, 4 inches in diameter by I0 
inches stroke, and both are single-acting. 
The combined capacity is an actual de- 
livery of 100 cubic feet of free air per 
minute, compressed to a gauge pressure 
of 300 pounds per square inch. The 
Westinghouse motors used for these 
compressors are 30 horse power each. 


mon base. 


Motor Driven Air Compressors in the Station of the Utica & Mohawk Railway. 


Flame Telephony and Voice Recording 


Since the wireless telegraph has be- 
come an acknowledged scientific fact, 
and even reached the distinction of com- 
mercial practicability, interest turns 
naturally to the possibility of transmit- 
ting the sounds of the voice from place 
to place with the same readiness as by 
the ordinary telephone, but without 
wires. 

Although wireless telephony is among 
the probabilities, it involves for its 
success the solution of a much more 
difficult problem than that presented by 
the wireless telegraph. That some ad- 
vance has been made in wireless tele- 
phony is evidenced by a recent dispatch 
from Berlin announcing that Ernst Ruh- 
mer, a well-known scientist of that city, 
had succeeded in transmitting speech a 
distance of seven kilometers—something 
more than four miles—over a ray of 
light. 

Transmitting speech by means of light 
is one of the most interesting and fasci- 
nating developments of modern science. 
The work which has been accomplished 
by Herr Ruhmer is of a particularly in- 
teresting character. He has not only 
succeeded in transmitting speech by the 
medium of light, but also through the 
use of the same medium, with photogra- 
phy added, has made speech record itself 
more accurately than can be done by the 
phonograph, and again, by employing 
light and electricity, reproducing speech 
in its ordinary tones from the phonogra- 
phic record. 

Telephoning without wires is more 
difficult than wireless telegraphy, for the 
special reason that the vibratory im- 
pulses to be transmitted are of a very 
different character. In telegraphy only 
a few impulses are needed to convey the 
message. 

Refer to the Morse alphabet and you 
will see that its letters are made up of 


dots and dashes, sometimes employing 
but a single one of either to indicate a 
letter, and at the most employing only 
five. 

Three electrical impulses, whether sent 
with or without wires, serve to make 
the average Morse letter in all cases, ex- 
cept through ocean cables where the 
number is doubled by the use of rev- 
ersed currents. It makes little differ- 
ence in telegraphing whether these im- 
pulses follow one another rapidly or 
slowly so long as they bear the proper 
relationship one to the other. In tele- 
phony it is very different. The voice 
must be reproduced by it through the 
reproduction of vibrations of great rap- 
idity and this must be accomplished co- 
incidentally with the speaking. Each 
vibration must be reproduced by the 
passage of an electrical impulse, and 
these vibrations in the ordinary range 
of the voice number from 500 to 1,000 a 
second. 

Many methods have been tried for 
wireless telephony. The first of these 
and the simplest is a transmission of the 
currents through the earth. In this case 
the two wires leading from a telephone 
are carried into the ground, and at the 
receiving station the two ends of the 
circuit there are also led into the ground. 
If the earth were as good a conductor of 
electricity as copper wires, and no out- 
side influences interfered, such a system 
might be made to operate at distances 
which would make it of use. But,asa 
matter of fact, the limits within which 
this method will operate are so small 
and the results so uncertain, as to render 
it useless. 

Another form which requires no earth 
connection is that in which magnetic in- 
duction is employed. An induction coil 
is connected with the transmitter and 
this by its variations of magnetic energy 
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reproduces the effect. of the voice in a 
second instrument through the action of 
another induction coil. Such an instru- 
ment may be made to work within the 
limits of the laboratory, but hardly be- 
yond. 
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A Microphone Current Superimposed upon that of 
the Are Light, Making a Speaking Flame. 


The Hertzian waves used in wireless 
telegraphy are being experimented with 
for voice transmission, and although little 


has been accomplished as yet, it is by no’ 


means uncertain that the commercial so- 
lution will not be found in this direction. 

The use of the light 
beam for voice transmis- 
sion on the other hand, 
while it has made greater 
progress than any other 
method, does not bid fair 
to become of much com- 
mercial value, yet it is 
the most interesting of 
all the methods. 

The susceptibility of 
flames to vibrations is 
well known. The flame 
from a gas jet. may be - 
made to speak with a 
very simple apparatus. 

If a straight round flame from a pin 
hole burner be surrounded with a tube 
connected with an ordinary speaking 
tube the flame will take up the sounds 
sent through the tube and magnify them 
like a microphone. 

Prof. Alexander Graham Bell experi- 
mented with flame telephony as long 
ago as 1880. His apparatus consisted of 
a mirror hung so that it could vibrate 
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freely in consonance with the voice. A 
strong beam of light was thrown upon 
the mirror and this was reflected to the 
receiving station. ‘The receiver con- 
sisted of a selenium cell. ‘This repro- 
duced the sounds in the telephone in 
accordance with the manner in which it 
was affected by the vibrating beam of 
light thrown upon it. 

Prof. Bell’s experiments were aban- 
doned without his reaching any practical 
result. 

His system differed from that of Herr 
Ruhmer principally in the sending ap- 
paratus. Hach requires the selenium 
cell. In fact, without selenium a 
would be impossible at the present day 
to telephone over a light beam. Seleni- 
um has the seemingly peculiar quality of 
having its ability to conduct an electrical 
current rapidly affected by changes in the 
degree of light thrown upon it, just as 


Reproducing the Voice from the Photographie Record. 


other substances are known to be affected 
by changes of temperature. In fact, some 
scientists assert that it is the heat in the 
light that affects the selenium and not 
the light itself. 
Herr Ruhmer’s system of transmission 
is based upon the discoveries made by 
Dr. H. Simon in 1898 while he was con- 
ducting experiments with a direct cur- 
rent electric arc light. A buzzing noise 
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made by the light attracted Dr. 
Simon’s attention. Aftera lengthy 
investigation he discovered that 
the light was set in vibration by 
an electrical induction apparatus 
whose wires passed through that 
portion of the building and not 
from the light. Upon introducing 
an induction current into the light 
circuit itself it was shown that each 
circuit was very sensitive to the 
effect of the other. Following 
Pieeup, Wr. Simom uuserted a ‘micro- 
phone apparatus into the circuit of the 
secondary induction apparatus and speak- 
ing into the microphone found that the 
flame of the arc lamp answered at once 
and repeated distinctly 
just what was said. In 
this way was created the 
speaking arc flame. 
rem) KRubmer 

this as the foundation of 

the flame telephone. Simplifying the 


arrangement of Dr. Simon, he made his 


speaking arc light, without the use of 
an induction apparatus and without any 
special microphone battery, by merely 
introducing the microphone into the 
circuit ‘of a direct cur- 
rent arc lamp with only 
a choke coil added to 
the usual apparatus. The 
super-imposing of the 
comparatively slight 
electrical vibrations of 
the microphone upon 
ine arc’ light: current 
was all that appeared to be necessary 
to make the light talk. Herr Ruhmer 
even carried this arrangement so far as 
to make a whole net work of lamps re- 
peat what was-said into the micro- 
phone by putting the microphone circuit 
into the generator field of the lamp 
system instead of upon the lead of a 
single lamp. By placing the arc flame 
in a vacuum its flickerings become 


Voice Record 
Made by 
Cylindrical Lens. 
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speechless through lack of a 
medium to transmit their vibra- 
tions but here they still answer 
perfectly to the voice and are 
protected from outside influences. 

The Arons lamp, which pro- 
duces its arc flame between two 
quick-silver electrodes in a 
vacuum, meets this’ condition. 
Now we have reached the point 
where it becomes possible to trans- 
mit sounds over a beam of light. 

Prof. Bell failed in light telephony for 
lack of power in his light. 

The electric are light, more brilliant 
than any other, is also so concentrated 
within the are that its rays may easily 
be gathered together by 


ee ee means of lenses and sent 


forth to great distances. 


eminence ri eT ee Wem: domemithe tae 


took First Record of the Voice by Photography. ordinary 


search - light. 

It is the search-light 
projector which Herr Ruhmer uses for 
his flame telephone. In the apparatus 
with which it is announced that he has 
recently transmitted the voice more 
than four miles he was using a search- 
light projector of 35 centimeters or 
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Telephoning Over a Beam of Light. 


about 1034 inches indiameter. It is an- 
nounced that in the near future he ex- 
pects 190 use.a projector of from one to 
two meters in diameter. 

The receiving station, like that of 
Prof. Bell, depends for its operation 
upon a selenium cell. The flickering 
light from the transmitting station is 
caught by a lens and concentrated at its 
focus upon a wire of selenium. The se- 
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lenium is in the circuit of the receiving 
microphone. ‘The vibration produced 
by the voice in the arc light of the send- 
ing station varies the amount of light 
which falls upon the selenium cell, and 
this in turn and in like proportion varies 
the amount of current passing through 
the telephonic circuit of the receiving 
station. In this way it reproduces the 
sounds of the voices there exactly in the 
same manner and by the same means as 
the receiver of an ordinary telephone is 
made to talk. 

Recording the voice by means of 
light is an entirely different operation, 


“eee me ee fe ss we He 
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Making a Voice Record by Means of the Speaking Flame and Photography. 


except that the speaking arc flame is em- 
ployed as the first medium. 

When Herr Ruhmer began experi- 
menting along this line, Edison had 
already made his mechanical recorder, 
the phonograph, and Waldemar Poulson 
was working on the telegraphone. 

Ruhmer began his experimentation in 
this direction by testing the ability of 
the speaking flame to make a record upon 
a sensitized photographic film. He pass- 
ed the sensitive film rapidly before a 
narrow slit through which the light of 
the flame could strike it. The slit was 
about one-sixteenth of an inch in width 
and of sucha length as to admit of the 
seeing of both the carbon points through 
it when the eye was in the position of the 
photographic film. With this apparatus 
he succeeded in getting records which 
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were sufficient to satisfy him that the vi- 
brations of the flame were recorded, but 
the record was not sharply enough de- 
fined to admit of reproduction. 

By substituting for the slotted metal a 
cylindrically ground lens this difficulty 
was overcome. It is the property of a 
lens of this character to produce at its 
focus an image which is not at all re- 
duced in size lengthwise of the lens, but 
which is reduced to the mere thickness 
of a line in the other direction. 

Placing the cylindrically ground lens 
With its axis across the line of motion 
on a long photographic film, the vibra- 
ting light of the speak- 
ing flame was thrown 
upon it, “With” proper 
motive apparatus the 
film was moved rapidly 
in front Ometie wleas 
The result was a record 
formed in lines so fine 
as to repeat distinctly 
practically every vibra- 
tion of the voice of the 
speaker. The film having 
been developed and fixed 
forms a record which can be retained 
indefinitely. The reproduction of the 
voice from this record is accomplished 
by a reversal of the process by which 
the record was produced. 

To make the record talk it is again 
mounted upon its rollers and wound 
from one to the other so as to be passed 
rapidly in front of the light of an arc 
lamp. The light passing through it 
falls upon a selenium cell and this in the 
manner already described changes its 
variations into vibrations on the disk of 
a microphone. 

The principles upon which these 
results have been accomplished are very 
simple, but great ingenuity has been 
required to produce the delicate appara- 
tus which has been found necessary to 
get actual results . 


WANTED—A Two DOLLAR MOTOR FOR HOUSEHOLD PURPOSES 
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A Standard Steel Channel for Tires 


Hitherto there have been not less than 
ten different standards for steel channels 
used in applying solid rubber tires to 
vehicles. There has been no standard 
recognized among rubber manufacturers, 
each one making his tires to fit the par- 
ticular channel he used. Asa large part 
of the rubber tire business consists in 
re-rubbering wheels already fitted with 
channel, it has very often happened 
that the rubber would not fit the channel 
perfectly. This necessitated taking off 
the channel and putting on a new one, 
or, aS was more often the case, putting 
the rubber on regardless of the fit, and 
Piece wiakine a detective job. As a 


result, a great many rubber tires have 
given poor service for this reason alone, 
as it is absolutely essential to have a cor- 
rect fit between the rubber tire and the 
steel channel. 

Dov the Boy. Geodrich Co. {Akron} 
belongs othe creditor. starting the 
movement which has resulted in a 
universal standard channel having been 
adopted by the manufacturers of solid 
rubber tires in the United States. The 
American Steel Hoop Company, of Pitts- 
burgh, are now making a complete set 
of new rolls for producing standard 
channels,. which “will “be ready in :a. 
month, perhaps. 


Wanted —a Two Dollar [Motor for Household Purposes 


To the Editor of THE ELECTRICAL AGE: 

Sir :—Why does not some manufactur- 
er of electrical machines put on the mar- 
ket a practicable motor suitable for house- 
hold use, which can be sold at the de- 
partment stores ready for use for two 
dollars? I want such a motor, my wife 
needs it, my sons and daughters could 
use it and it would save work for the 
servants. The motor that I have in mind 
should be one that could be run by the 
ordinary incandescent light current and 
could be connected by simply screwing 
a plug into the lamp socket in place of the 
lamp. It should be mounted on a stand in 
such a way that it could be raised or 
lowered and turned or shifted into any 
position to adapt for various uses. My 
wife would use the motor for running her 
sewing machine, I would use it for run- 
ning my lathe, the boys could hitch it 
onto their jig-saws, and every one in the 
house would want it at times for driv- 


ing ventilating fans or some other pur- 
pose. 

It need not be a motor with much power 
nor need it have a very high efficiency. 
What it most needs is to be low in price 
and so ingeniously arranged that it could 
be readily hitched fast to the various 
machines that it was to drive. Don’t you 
think you could stir up someone to put 
such a motor on the market? 

I think the makers of electrical novel- 
ties for ‘household use are slow anyhow! 
I see a great many newspaper stories tell- 
ing of how all sorts of things are being 
done in households by electricity—iron- 
ing, cooking, hair curling, lamp lighting 
and many others, but I do not see these 
devices generally on sale, nor do I know 
where to go to get them. But the thing 
which I want most now is the two dollar 
household motor. Where am I going to 
get it? M. W. H. 

New York, August 15. 


The Most Ingenious Mechanical Device 


What is the most ingenious single piece of mechanism ever made? 
THE ELECTRICAL AGE desires descriptive answers to the foregoing question 
and will pay Five Dollars for each answer which it finds interesting enough to 


print. 


For the answer which is finally considered the best Ten Dollars will be paid. 
Answers should contain from 600 to 1,800 words each and should be illustrated 


with drawings or photographs. 


The Wagon Wheel 


To the Editor of THE ELECTRICAL AGE. 

Sir,— In answer to your prize offer 
issued September 1, in THE ELECTRICAL 
AGB, as to which is the most ingenious 
single mechanical device ever invented, 
I beg to say as follows: - 

It is the wagon wheel that is the 
greatest, most ingenious and most im- 
portant single mechanical device ever 
invented. 

So far as its greatness is concerned it 
would be hard to tell as to where civil- 
ization would be without it. Stephen- 
son would have had a hard joh to invent 
the locomotive if it had not been for some 
clever ancient mechanic who had in- 
vented this wonderful contrivance. The 
hundreds of thousands of miles of rail- 
road lines and their networks would 
probably have never come into existence 
if it were not for the mind of its ingen- 
ious inventor. Volumes and libraries 
could be written without ever reaching 
the end, describing what civilization 
would have missed without the wagon 
wheel. We call it a wagon wheel, but 
it is a wheel under a locomotive, freight 
car, bicycle, automobile and every other 
Venicle that runs’ on 
tracks. 

So far as its ingenuity is concerned, if 
one imagines himself back in an age 
where wagon wheels did not as yet 
exist, he could then appreciate how in- 
genious its inventor must have been, or 
how lucky was the thought from a 


the ground or 


mechanical point of view. When a 
new mechanical device is invented it 
is always done with a purpose to either 
economize or improve upon an old result 
or to bring about an entirely new result. 
So far as the result is concerned, for the 
expenditure of a few cents worth of grease 
per year, no other mechanical device in 
the world can justly claim such large 
results as the wagon wheel gives. Es- 
pecially if one thinks how hard it would 
be to pull a load without any wheels 
under it. 

It is more than likely that when the 
first wagon wheel was invented that it 
came forth either as a part of a wheel 
barrow or applied to a log of wood, the 
end of which was slotted and a circular 
body placed therein, with a shaft either 
in the wood or secured in the wheel. 
We pass over a wagon wheel very phleg- 
matically in our ordinary thoughts and 
entirely overlook what an ingenious 
piece of mechanical invention it js. 

Ii is certainly the king of any and all 
of them. When one considers that the 
shaft of a wagon wheel has to be at 
right angles with the lengthwise centre 
line of the body of the wagon ; that the 
top of a wagon wheel travels much faster. 
than its bottom in ratio to the wagon ; 
that the wheel on its outer periphery 
has a rolling motion and in its centre a 
frictional motion, but that the friction 
takes place upon such a small sur- 
face only, and consequently is brought 
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CHLORHYDRATE OF TURPENTINE 


down to a minimum, it can be plain- 
ly seen that its inventor must have 
either exerted a great deal of deep 
thought or that he was sublimely lucky 
in accomplishing these results. 

In case of extreme necessity almost 
any mechanical device can be replaced 
with another. Thus the ingenious 
steam injector can be replaced with a 
pump, the hydraulic press with a screw 
press, the screw propeller with side 
wheels, and for almost everything there 
seem to be many substitutes, but a 
wagon wheel is a wagon wheel and I 
would certainly envy the inventor who 
could replace it with another invention. 
One maker may make his wheel of 
wood, another of iron, and still an- 
other may put a steel tire on the wheel. 
Again, one may place an iron tire ona 


Chlorhydrate 


Chloride’ of turpentine—which up to 
the present day was obtained generally 
impure, but at a low cost—has lately 
been the subject of much care and study, 
with the result that methods have been 
found for the making of a pure product, 
and that this and artificial camphor, 
which is made from it, possess some re- 
markable qualities. 

The great difficulty was to eliminate 
the sub-products formed at the same 
time as the product itself. These im- 
purities are easily recognizable, from 
the fact that they render the chlor- 
hydrate of turpentine acid and that they 
emit the chlorhydrate acid. A process 
.of purification which makes all these 
sub-products disappear—which has been 
invented by M. Emile Callemberg, chem- 
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wooden wheel, place ball bearings in its 
centre or add one or another of the 
hundreds of various contrivances and 
inventions made to improve the original 
wheel, but still it is a wagon wheel. It 
was invented, more than likely, thous- 
ands of years before we have any record 
of it, yet no one has been able to im- 
prove it in a generic sense. It is the 
same old wheel, it is the same old inven- 
tion and it is the same old wagon wheel 
—some may call it tractional wheel, or 
any other fancy name, but.it is, after 
all, a wagon wheel—the greatest and 
most ingenious, most brilliant and im- 
portant single mechanical device ever 
invented. 
Very respectfully yours, 
JOSEPH MISKO;M. E. 

New York City, Sept. 9. 


of Turpentine 


ical engineer and counsel to the celluloid 
works at Lank-sur-Rhine—is described 
by L. Wertheimer, in La Nature. 

Today the thing is accomplished, and 
artificial camphor has delivered all its 
secrets. One of the most important of 
these is causing a revolution in the 
manufacture of explosives. The product 
is obtained chemically pure, white and 
transparent as crystal. Its properties 
when mixed with high explosives of 
various kinds are summed up as follows: 

(a.) In the explosives with nitro- 
glycerine base. 

It is soluble in nitro-glycerine at a 
low temperature and in all proportions. 
All the world knows the danger of 
handling the terrible liquid, of which 
the least shock, the least friction, a 
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sudden elevation of temperature, will 
cause the explosion. By the addi- 
tion of the new product this extreme 
sensibility disappears. The nitro-gly- 
cerine becomes less sensitive to mechan- 
ical influences in proportion to the 
amount of the artificial camphor added 
to it. 

The chlorhydrate of turpentine pos- 
sesses besides the property of diminish- 
ing the temperature of explosion of the 
nitro-glycerine. This fact is of an in- 
contestible utility in obtaining the secur- 
ity of explosives. Calculations show 
that the temperature of explosion is 
reduced to 1,312°. The authorized max- 
imum is I1,500°. ; 

The chlorhydrate of turpentine has 
also the remarkable property of lowering 
the point of congelation of the nitro- 
glycerine, which is 8° C, Dynamite 
cartridges containing three, four or five 
per cent of the product have remained 
several hours in the refrigerators where 
the temperature went from 10° to 15°C, 
without showing any alteration. This 
is an enormous advantage in climates 
where frozen dynamite cartridges cause 
numerous victims every month. 

(6.) In explosives with a nitro-glycer- 
ine and cotton base.. 

The chlorhydrate of turpentine mixed 
with the nitro-glycerine dissolves the 
nitrated cotton and does this at an 
ambient temperature, forming, because 
of this, an irreproachable gum-gelatine. 
Ordinarily to gelatinise the cotton it is 
necessary to heat the glycerine, which is 
at once expensive and exceedingly dan- 
gerous. The dissolving of the new pro- 
duct in the liquid abolishes the cost and 
avoids the danger. 

But that which is more curious is, 
that the chlorhydrate of turpentine, 
after having had added to it a dissolvant 
which disappears once its action is made 
when mixed with nitro-glycerine, can 
then dissolve all the nitro cottons, at 
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whatever degree of nitration they may 
be and even the cottons called insoluble, 
and form with them explosive gums, 
clear, elastic, of a perfect homogeneity. 
These will not decompose and can them- 
selves be used as explosives with or 
without the addition of other ingred- 
ients. 

A comparison of the explosive gums 
with and without chlorhydrate of turpen- 
tine shows that their power was in- 
creased from 15 to 30 per cent each. 

(c.) In the explosives without nitro- 
glycerine. 

In the explosives with a base of 
nitrate of ammonia, or chlorate of potash, 
an addition of chloride of turpentine, 
which then furnishes the carbon of the 
decomposition, gives good results. It 
replaces the mono, bi or trini-tronaph- 
tharines or benzols, and the resins, all ex- 
pensive products, and gives results as 
good or better. 

Another curious property of this body 
consists in this, that its point of fusion 
being 78°C, that of naphthaline 79.2°C, 
that after an addition of % per cent 
of this last to the chlorhydrate of tur- 
pentine, the point of fusion falls to 4o°C. 
This permits of the incorporation of 
other products in an intimate manner 
and at low temperatures. 

An addition of 5 per cent of chlorhy- 
drate of turpentine made to hygrometri- 
cal substances, such as nitrate of ammonia 
or nitrate of soda, prevents humidity 
from disintegrating them. A mixture 
of turpentine and of naphthaline in fixed 
proportions, is uninflammable, whereas 
the two are each highly inflammable. 

Camphor has been used to incorporate 
with the dynamites to render them less 
sensitive to shocks. At the end of three 
months the camphor was evaporated. 
With the chlorhydrate of turpentine, on. 
the contrary, the same advantages are 
obtained and there is no danger of 
evaporation. 


Digest 
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An Oil Burning Plant foran Electric 
Power Station 


In the oil burning plant of the Hous- 
ton Lighting and Power Company of 
Houston, Texas, oilis delivered on a spur 
track in front of the boiler-room in tanks 
of from 6,000 to 9,000 gallons capacity, 
and is unloaded by gravity into the stor- 
age tanks of the station. The latter are 
three in number, and built of steel, hav- 
ing 12,000 gallons capacity each. They 
are situated in underground waterproof 
vaults, over which is a galvanised-iron 
roof. These tanks are provided with 
heating coils for heating theoil in cold 
weather, so that it will not become too 
viscuous to flow freely and be handl-d by 
the pumps. Theoil is pumped from the 
storage tanks into asmall receiver, where 
it is heated to a high temperture by the 
exhaust steam from the pumps. It is 
then forced to the burners under pres- 
sure, the pump being automatic in its 
action, so as to maintain a constant pres- 
sure of oil, irrespective of how much oil 
is being used. A meter is placed in the 
oil feed line, which registers the amount 
of oil consumed. After the oil reaches 
the burner it comes into contact with 
live steam from the boilers, this steam 
expanding and atomising the oil.— 
W. W. Reid, before the Southwestern Gas, 
Lilectric and Street Ratlway Association. 


A New Thermo-Electric Generator 


A patent for a thermo-electric gen- 
erator was recently issued to Charles B. 
Thwing. The positive of the thermo- 
electric element consists of an alloy in 
which iron predominates. For the neg- 


ative element an alloy of nickel and cop- 
per is employed, having the proportions 
by weight of 1,746 parts of nickel to 1,264 
parts of copper. The elements may be 
cast one upon the other or joined by 
brazing or other hard soldering. A solder 
composed of nine parts of copper to one 
of antimony, which has a heating point 
slightly below that of copper, may be 
employed, or copper alone may be used 
therefor. The thermo-electric generator 
consists of an aggregation of the above 
couples. albe joints, of the dieater are 
compact and brought near to one an- 
other and close to the flame, a com- 
paratively large portion of the element 
being in the path of cooling currents of 
air passing up through the generator be- 
tween the outer side of the casing and the 
chimney.—Electrical World and Engi- 
meer. 


A Paper Incandescent Lamp Filament 


A filament for incandescent lamps, 
which is being used by the manufacturers 
of an English incandescent lamp com- 
pany, is made of scrap paper, obtained 
from Sweden, reduced toa pulp by im- 
mersion in achemical solution. The air 
and gases in the pulp are extracted by 
placing it under a glass vessel attached to 
anexhaust pump. This having been ac- 
complished, the exhaust pump is reversed 
and the pulp forced througha small open- 
ing in the bottom of the glass vessel, 
emerging asathin thread of gelatine. By 
passing this thread around a drum it is- 
reduced to one-half its original thickness 
after drying. It is then ready for con- 
version into filaments, aud is said to have 
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a strength out of all proportion to what 
might be expected. ‘hese threads are 
then carbonized and made up into bun- 
dles of twenty-five of uniform lengths. 
Each bundle is then fixed on a carbon 
frame in such away that no thread over- 
lapsanother. The frames are of all sizes 
and shapes, varying according to the size 
and shape of the filament required. The 
threads are then wound around, and the 
ends secured by an adhesive solution, 
after which they are packed in plumbago 
crucibles and carbonized at a temperature 
of about 1¢c0" Coo Wien taken routs o1 
the crucibles they are easily detached 
from the frames, the adhesive solution 
and some string adjustments having com- 
pletely disappeared. They have now a 
brilliant polish, which is afterward re- 
duced by a process designed to secure 
evenness of resistance. The filament is 
now ready for fixing into the base of the 
lamp, which is treated in a vessel con- 
taining hydro-carbon gas. This appa- 
ratus is automatically operated, so that 
the lamp glows just long enough to 
take up the required quantity of carbon 
from the gas to offer the proper resis- 
tance to the electric current.— Western 
fLlectrician. 


A New Electrical Furnace 


Hudson Maxim has invented a new 
electrical furnace, designed for the treat- 
ment of highly refractory substances. 
The furnace is in the form of a revoluble 
cylinder, formed of a steel shell having 
a fireclay lining, within which is a 
centrifugally maintained auxiliary pro- 
tective lining or bed that is a conductor. 
A plurality of radially disposed electrodes 
pierce the walls of the furnace and en- 
gage the inner lining, the outer term- 
inals of the electrodes carrying segmental 
rings, against which suitable contact 
brushes bear. These brushes are so 
arranged that they engage different seg- 
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ments of the rings, and each brush is 
connected to a separate source of elec- 
trical energy. The material is fed to the 
surface from a suitable hopper having 
a worm in its lower end. ‘The inner 
lining forms a common electrode, along 
which a constantly increasing electric 
current, secured from the successive 
series of electrodes, passes, and thus a 
very high temperature is obtained, which 
temperature increases toward the dis- 
charge end of the furnace.—F/ectrical 
Review. 


Is Wireless Telegraphy an Electro- 
static Effect? 


In the course of some experiments 
made by Profs. Gore and Hammel rela- 
tive to a system of signalling to and from 
moving trains, the question arose: 

How far could a wire the length of a 
car be placed from a telegraphic circuit, 
one end being connected with a coherer, 
so that the inductive effect of the current 
might still be sufficient to effectively oper- 
ate the coherer? ‘They tried placing the 
wire at various angles with the tele- 
eraphic circuit, and found that the co- 
herer responded even when apparently at 
right angles to the circuit. In subsequent 
experiments due precaution was taken 
to be assured that the effects were not 
the result of other than the causes men- 
tioned. The antenna was placed quite 
accurately at right angles to the circuit. 
The coherer was effectively operated 
upon, making and breaking the circuit 
when the bare end of the antenna touched 
the circuit; when the end of antenna was 
near or some distance beyond the circuit ; 
when the antenna was doubled around the 
circuit or doubled back on itself and the 
end connected with the coherer. The — 
effect is greater when a helix, having a 
conductor for its axis, is connected to the 
antenna, either end, the middlé, or both 
ends of the helix being connected to the 
antenna. Very decided effects were ob- 
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tained in each of the above cases when 
one end of an open circuit was connected 
to a terminal of the secondary coil. In 
but a few of the cases were earth con- 
nections necessary, though the effects 
were increased by earth connections. The 
results obtained seemed to be due to the 
Saime cause that operates the coherer 
when an insulated conductor, near the 
end of the antenna, has its potential sud- 
denly changed—namely, electrostatic in- 
duction. Prof. Gore thinks that the most 
plausible explanation of this phenomenon 
is that long distance wireless telegraphy 
is an electrostatic rather than a Hertzian 
wave effect. An oscillatory electrostatic 
stress between the conductor (earth) af- 
fected zther and the freer ether above 
the earth would produce waves that 
would be propagated around the earth. 
The better the earth conductor, the great- 
er the electrostatic effect; the smoother 
the surface of the earth, the less the waves 
would be distorted and deflected. These 
are conditions which are found favorable 
for transmission of wireless telegraphic 
signals.—Prof. J. W. Gore, in Electrical 
World and Engineer. . 


Telephone Receiver for Wireless 
Telegraphy 


Mr. L. Bleeckrode, while engaged in 
testing an installation for wireless teleg- 
raphy between the Hague, Holland, and 
a government lightship lying at a dis- 
tance of sixteen kilometres from shore, 
devised a simple apparatus which yields 
excellent results. Two parallel pieces 
of carbon, like those used in an ordi- 
nary arc lamp, having a length of five 
centimetres, were placed on a square 
piece of wood, and a couple of dry ele- 
ments and an Ader telephone placed in 
circuit. The circuit was completed by 
placing three or four ordinary sewing 
needles loosely in transverse directions 
on the carbon rods. The antenna of 


491 


the signal mast is joined to one carbon, 
and the other is connected to the earth 
conductor. The letters of the Morse 
alphabet were very distinctly heard as 
shorter and longer taps in the telephone, 
and at the given distance telegrams 
were easily read by sound by a trained 
operator, and more quickly than they 
could be delivered by the usual coherer 
arrangement combined with the Morse 
writer.—Llectrical Review. 


Handling Liquid Fuel at Generating 
Stations 


The following method is employed in 
handling liquid fuel at the generating 
station of the Los Angeles Electric Com- 
pany,’ Los Angeles, Cal. The ftel is 
pumped from the main storage tank to 
the main furnace supply tank of I00- 
barrel capacity. In this tank the oil is 
heated to 80° F., and it then passes, to 
a pair of small duplex steam pumps, 
which give it twenty pounds gauge of 
pressure. The oil then traverses pipes 
within the breeching of the boilers, 
which heat it to 190° F., then it passes 
on to the burners. The burner is of the 
spray type, using steam as the medium 
for spraying the oil. These burners 
consist of two circular disks, 1%-inch in 
diameter, slotted and arranged in such a 
manner that the oil, fed by: a separate 
pipe to the lip of the upper disc, meets 
the steam at its orifice just under the lip. 
This steam forms a fantail spray which 
breaks up the oil into particles sufficiently 
small to ignite immediately by the heat 
of the brick lining of the furnace and 
the layers of bricks upon the grate bars. 
Each of these burners has an evapora- 
tion efficiency of 3,000 barrels of water 
per hour irom and at“igo° F.. ~The 
sound of combustion produced by these 
burners is comparatively little. The 
flame fills the furnace box, covering the 
entire furnace box sheets of the boiler, 


492 


This gives active heat action to all of the 
evaporative service of the fire sheets, 
without unduly heating any one par- 
ticular portion, and, at the same time, 
perfect combustion is taking place, as 
denoted by the absence of any colored 
gases leaving the stack.—O7/, Mining 
and Finance. 


The Relation of Electricity to Plant 
Growth 


In some investigations made at the 
Harvard Botanic Gardens, relative to the 
effect of static and kinetic charges upon 
plant growth the results appear to 
show that vegetable protoplasm is para- 
lyzed and quickly killed by the conditions 
existing about the anode, while within 
certain fairly broad limits it is stimulated 
by the conditions about the cathode. For 
instance, seeds placed near the anode are 
always killed by current amounting to 
0.003 ampere or more, if continued for 
20 hours or longer, while seeds placed 
near the cathode have in most cases been 
but little affected, and under some con- 
ditions have been apparently stimulated 
by such currents. The experimenter tries 
to explain his obervations by a provis- 
ional theory, in which he assumes certain 
relations of plant growth to ionization of 
the soil. He thinks the effects are pro- 
duced by the electrical charges of the 
ions, rather than by any mere chemical 
activity of the atoms.—A merican Journal 
of Science. 


Electricity in a Modern Apartment 
House 


A. L. Rice gives a very complete des- 
cription of the electrical equipment of a 
New York apartment house. ‘There 
are 18,000 electric lamps. Each apart- 
-mnent has a telephone. The elevators 
are hydraulic, the seven dumb waiters 
electrically driven and automatically 
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controled by a push-button system 
from any floor ; the lift being about 200 
feet. There is a complete system of 
ventilation provided. Air, tempered to 
7o° F., is supplied by two 140-inch 
blowers, each driven by a 30-hp motor. 
Each apartment is provided with a 
panel box; each has a meter and circuit 
breaker, and a separate feeder is install- 
ed for the current for electric cooking. 
The wiring is in concealed enameled 
conduits. The arrangement is such 
that all current can be taken from the 
street supply or from the generating 
plant, the ‘change . being (amadaway 
double-throw switches and bus-bars on 
the switchboard. The lamps are sup- 
plied from a three-wire system; the 
motors for elevators, blowers, etc., from 
a two-wire system. <A storage battery 
operates in parallel with the generators 
on the three-wire system. There are 
five generating sets; three of 250-kw, 
and two. of 125-kw capatity-—-//72 
fing ineer. 


Cure for Electric Blindness 


The increasing use of* themelectau. 
furnace is the cause of much electric 
blindness, says a prominent physician 

As soon as any pain is experienced 
from this cause, the eyes should be bath- 
twice a day in cold water, from 1% to 
2 hours each time, and one drop of the 
remedy .given below put in each eye 
every three hours; the cold water baths 
should be timed so as to come midway 
between two applications of the eye drop: 


Holocain muriatic (1-000)......... 3 grams 
Adrenalin chloride (1-000)......... 3 grams 
Distitied water iis... ss... <17eae ACU, Ci 


The patient should remain indoors 
and wear very dark glasses until the 
eyes are restored to their normal condi- 
tion, and direct exposure of any light 
should be carefully avoided.—A merican 
Electrica. 


Current Engineering and Scientific Notes 


ABSTRACTS FROM THE FOREIGN PAPERS 


Zodiacal Light 
Comptes R_endus 


M. Decombe has advanced a new hy- 
pothesis of the eleven year period of sun 
spots and of the zodiacal light. He con- 
siders that these periodic variations are 
of an electromagnetic character, and are 
propagated through what he regards as 
the residue of a flat solar nebula which 
extends far beyond the earth’s orbit. The 
variations will die out in the course of 
time, but will persist, and have persisted, 
very long on account of the very slight 
damping they undergo. If they obey the 
ordinary laws of the vibrations of free 
plates, the sun must be at a ventral seg- 
ment, and the circumference may be re- 
garded as a nodal line. 


The Castelli Coherer 


London Elecirical Review 


The advent of the Castelli coherer has 
led to a considerable improvement in the 
receiving station of a wireless telegraph 
installation. It consists of two carbon 
electrodes, one at either end of the tube, 
enclosing between them two globules of 
clean, dry mercury, from 1.5 to 3 mili- 
metres in diameter. The two globules 
are separated by a small cylinder of iron, 
which completes the circuit. The appar- 
atus is self-decohering, and can be dis- 
mounted, cleaned, and regulated at will 
by the telegraphist on duty. The e. m. 
f. required with a good tube, carefully 
adjusted, is said to be from I to 1.5 volt, 
and it is also stated that a moist atmos- 
phere should be avoided in the locality 
of the receiver, in that moisture has an 


injurious effect on those tubes which are 
not perfectly closed. 


Synchronism Indicator 
L’Industrie Electrique 


This device is really a non-synchron- 
ous motor with identical stator and rotor 
windings, with two phases for use with 
single-phase alternating current, and 
with three phases for three-phase cur- 
rents, being used for paralleling alterna- 
tors. The stator is connected to the net- 
work and the rotor to the alternator, 
which is to be connected in parallel. In 
the case of single-phase current, the 
windings of the two phases are connected 
to two terminals, the one through a non- 
inductive resistance, and the _ other 
through a self-inductance as great as 
possible, in order to get as nearly as pos- 
sible a phase difference of one-quarter 
of a period. It is so arranged that the 
magnetic fields produced in the windings 
of stator and rotor revolve in the same 
direction. It follows that at synchron- 
ism the rotor remains at rest in space, 
and that it turns in one direction or the 
other when one of the fields revolves 
more quickly than the other. 

The Vibration of Dia- 
phragms 


Ainnalen der Physik 


Telephone 


The vibrations of a telephone dia- 
phragm were recorded by the author by 
means of a mirror stuck onto it, and a 
device consisting of an arc light, a point 
diaphragm, a system of lenses and a re- 
volving cylinder containing a sensitive 
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film. The first point investigated was 
whether a note received by the dia- 
phragm gives rise to a corresponding 
series of vibrations of the diaphragm at 
once, or whether the vibration only grad- 
ually fell in with that of the air. The 
photographic traces of a tuning fork note 
show that the reaction is practically in- 
stantaneous, the “period of latency” not 
exceeding 0.0005 second. The maximum 
amplitude is attained as soon as two full 
periods have passed through. After that 
the curve for a constant sound remains 
remarkably constant. When the note 
ceases, the proper vibration of the dia- 
phragm persists long enough to be seen 
and even heard, but it is greatly damped 
by a rubber plug attached to the center 
of the diaphragm. It also appears that 
the overtones which produce the rattling 
and clattering noises in the telephone 
are the more prominent the greater the 
force with which the note is sounded. 
The records show a sound whenever a 
sound is heard, and vice versa. In traces 
of complete words, however, the records 
show a number of details which are quite 
beyond the perception of the ear. He 
gives some interesting curves represent- 
ing vowels and consonants, which are 
produced in the finest details. 


Making Glass Electrically 
Leitschrift fuer Electrochemie 


Successful experiments on glass-smelt- 
ing by the electric arc seem first to have 
been made by F. H. Becker, of Cologne, 
-in. 1898, though there were laboratory 
trials earlier. The suitability of the elec- 
tric arc was in so far doubtful, as the 
heat must not be too intense, lest devit- 
rification result, nor of too short a dura- 
tion. Becker, therefore, arranged his 
arcs in steps, usually three, on an in- 
clined plane, each step representing a 
crucible, from which the glass flowed 
into a receptacle which was heated by 
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coal or producer-gas. This combination 
of electric and ordinary heating was not 
satisfactory. Means were, however, 
found of combining the receptacle with 
the cooling furnaces, which were any- 
how to be heated by coal or gas. Vol- 
ker, also of Cologne, with whom Becker 
associated himself, made other sugges- 
tions which have been adopted in prac- 
tice in the glass works situated at Plet- 
tenberg, Westphalia. Since the fused 
glass is a conductor of electricity, he 
provided electrodes on both sides of the 
receptacle, and kept the mass in flow for 
some time in this manner. To avoid any 
contamination of the glass with the car- 
bon of the electrodes and its impurities, 
he placed the electrodes behind perfo- 
rated diaphragms. Alternating currents 
are exclusively used in this system of 
elass-smelting, though the patents are 
not restricted to their use. Volker also 
made briquettes of the materials and of 
carbon, so as to melt the glass, not by 
the arc, but direct in a Cincitsta is 
resistance. Certain kinds of glass plates 
are produced in this manner. When the 
experiments had been continued for 
about a year, the Industrie Verriere et 
des Derives, of Brussels, took the matter 
up in conjunction with the Lenne Elek- 
tricitaets Werke, at Plettenberg. Color- 
less glass is obtained at the latter place, 
on both the Becker and Volker systems. 
The economy of the electric production 
left at first a good deal to be desired. 
The kilogramme of glass was originally 
produced at an expenditure of four horse 
power hours; the current consumption 
has now been reduced to one and one- 
half and one and one-quarter horse pow- 
er hours. 


Normal Permanent Magnets 
_AAnnalen der Phy sik 


I. Klemencic, of Innsbruck, has made 
some, interesting investigations about the 
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proper preservation of normal steel mag- 
nets. 

He found that ordinary gas piping 
makes excellent cases for magnets. He 
uses one-inch pipes in lengths of about 
six inches, lined inside with blotting pa- 
per; both ends are closed by screw caps 
and the bottom is cushioned with I cen- 
timetre (0.4 in.) of cotton. The experi- 
ments were made with Bohler steel nee- 
dles, of the Kapfenberg Works, in 
Styria, which material Klemencic recom- 
mends for permanent magnets. The 
magnetic moment is, as might be ex- 
pected, affected when the magnet is put 
in its gas-pipe casing; there may be an 
increase or a decrease. ‘The effect is 
slight, however, and after a few days 
the moment remains constant. The mag- 
nets, it should be said, are placed in glass 
tubes, fitted with corks, and then put in 
the gas pipe. In that state the case with 
its magnet may be dropped without al- 
tering the magnetic moment. 

In order to ascertain whether such a 
gas pipe, of 2 or 3 millimetres wall 
thickness, acted as a shield against exter- 
nal magnetic fields, the author placed a 
small coil inside the gas pipe (without a 
magnet) and surrounded the whole by a 
large solenoid coil. In weak fields the 
induction of the inner coil remained un- 
changed, but when the external field ex- 
ceeded 140 C.G.S. units, the shielding 
afforded by the iron piping was not per- 
fect, and the protection is hence not so 
efficient as one might expect. But sev- 
eral cases inside one another would an- 
swer. 

Klemencic further investigated the af- 
ter effects of steel hardening on its mag- 
netic properties. After effects, like the 
depression of the zero of thermometers, 
may last-for years, and might be ex- 
pected in accordance with Ewing’s views 
on magnetism. Klemencic magnetized 
the steel at various intervals after har- 
dening it. When the magnetism follows 


steel specimens apparently not. 
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immediately after the hardening, the 
magnetic moment decreases for months 
and years, rapidly for a few hours, then 
very slowly. The first determination 
could be made within a minute of the 
magnetism in a homogeneous field of 
600! ‘C.G:Se*s.units'; “the . diminution 
amounted to about twenty per cent. af- 
ter sixty hours. As the period inter- 
veninge between hardening and magnetiz- 
ing is extended to several hours, the 
diminution ot the magnetic moment pro- 
ceeds much slower. If we reckon the 
time from the instant of hardening (in- 
stead of from the instant of magnetiz- 
ing), the magnetic moments will be fair- 
ly the same for equal times, but different 
intervals between the two periods. The 
quality of the steel and the temperatures 
are of influence, the dimensions of the 
Gradual 
molecular re-arrangements are evidently 
taking place in the steel, which we can 
hasten, and thus “age” the steel, by keep- 
ing it in boiling water for some time. 


Electrical Resistance of Steel 


Journal of the Chemical Society, London 


Equivalent quantities of carbon, chro- 
mium, and other elements dissolved in 
steel cause an equal increase of hardness, 
and determinations of the resistance of 
a number of samples of steel containing 
silicon, sulphur, phosphorus, and mag- 
anese indicate that the resistance is also 
equally affected by equivalent quantities 
of theseelements. The dissolved carbon 
alone is of influence, the precipitated car- 
bon having no effect, but experiments 
indicate that pure steel always contains 
about 0.27 per cent of dissolved carbon, a 
result in accord with many metallurgical 
analyses. The resistance of perfectly 
pure iron is hence 7.6 microhms per cub- 
ic centimetre; this value is less than any 
directly determined, but absolutely pure 
iron has never been investigated. 
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Soldering by Means of the Electric 
Arc 


Revue Practique d’Electricite’ 


An interesting application of the elec- 
tric arc for soldering is that for repairing 
evaporating kettles in caustic soda works. 
These kettles in time show corrosion of 
their partitions, due to electrolytic phe- 
nomena. ‘The repairs have been made 
by means of a special rivet, but this 
simply served to aggravate the trouble. 
In applying the electric method the 
process is as follows: The opening is 
cleared out and filled up by a special 
rivet. It is then covered ‘by a soft 
solder and a paste of borax. The posi- 
tive pole of the generator is then con- 
nected to the kettle, and the negative 
pole, consisting of a copper rod held in 
special nippers, is applied, allowing 400 
amperes at 125 volts to pass. Then a 
small piece of iron is placed upon the 
part and an are formed. This fuses 
rapid!y and fills up the opening, making 
a perfect joint. The electrodes employed 
are twenty-five centimetres in length 
and. three in Giameter. [he current 
varies from 300 to 400 amperes, and a 
pressure of from forty-five to sixty-five 
volts. 


Electrical Discharges Between 


Flames 


Comptes Rendus 


Semenow compares a straight flame 
with a pointed conductor, whose density 
of charge is, of course, greatest at the 
point. In the case of a flame, - the 
charge produces a diminution of pres- 
sure within the flame. When the dis- 
tance between two flames is too great to 
allow of the passage of a spark, brushes 
appear at both flames, but in the case of 
the positive flame the brush is attached 
to it by means of a luminous thread 
I cm. in length. When the flames are 
brought closer together the brushes are 
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converted into a spark, and the current 
of air accompanying the positive brush 
contracts and forms the spark. ‘There 
is no sudden transition of one form of 
discharge into another; /or if a point 
Wheel is substituted for the positive 
flame, its velocity of rotation diminishes 
steadily as the distance diminishes, and 
the brushes give way to the spark. 
The spark consists of a positive air cur- 
rent and positive metallic ions. He 
further proves that the negative air 
current proceeds in the opposite direc- 
tion, and surrounds the spark like a 
sheath. 


An Oxygen-Acetylene Burner 
Bull. Soc. Franc. de Phys. 


In a new oxygen-acetylene burner, in 
which the admixture of ether vapor is 
dispensed with and a much higher tem- 
perature is attained, one volume of ace- 
tylene 1s mixed with 1.8 volumes of oxy- 
gen, this quantity being intermediate 
between the quantities required for 
combustion to C O and complete com- 
bustion, respectively. The pressure 
used is higher than that formerly em- 
ployed, being that of 400 cm. of water, 
and the two gases are mixed inside the 
apparatus, back hghting being prevent- 
ed by means of porous bricksi eine 
nozzle velocity of the gases must be 100 
m, to 150 m. ‘per second... litem 
has at its center a greenish dust of ex- 
tremely high temperature, and only 
about 6 mm. long. Iron and steel can 
be soldered at the point with ease, and 
the flame neither oxidizes nor carbonizes 
the iron. Silica is fused: in volatilized 
alumina ; magnesia and Drummond lime 
are also fused. On diminishing the 
quantity of oxygen, the flame becomes 
luminous, and when it is projected onto 
chalk, calcium carbide is produced. 
With a higher proportion of oxygen the 
flame becomes oxidizing, as may be 
seen on fusing a piece of iron in it. 


Hydro-Electrics in the Alps 


By RENE DE LA BROSSE. 


INTRODUCTION. 


First Article. 


M. De La Brosse, Chief Engineer of 
Bridges and Roads of the department of 
Puy-de-Dome of France, in company 
with three members of the Chamber of 
Commerce of Clermont and a professor 
of physics at the University of Clermont, 
was appointed in the early part of 1901 to 
make a study of the principal hydro-elec- 
trical installations of the region of the 
Alps, by the Council-General of the 
department. The purpose was to gather 
information which would be useful to 
the council for its determination as to 
the management of the hydraulic forces 
of the department of Puy-de-Dome. 

This department of France contains 
many streams capable of producing 
power, the total amount of which a pre- 
liminary study had shown was far in 
excess of any possible requirements for 
the ordinary purposes of traction or 
lighting and would be sufficient to fur- 
nish a large surplus which might be used 
for supplying power to many industrial 
establishments. 

The region of the Alps was chosen as 
the scene for the studies of the commis- 
sion because there, in various localities, 
were already established or in process 
of development, many hydro-electric 
establishments of great size, presenting 
altogether problems of power distribu- 
tion and sale such as would naturally 
come before the council of Puy-de-Dome 
in the development of the streams of 
that district. 

The commission visited sixteen separ- 
ate installations. Of these, four were 
on the River Rhone, one on the River 
Giffre, two on the Arve, one on the 


Brede, one on the Cernon, one on the 
Lancey, four on the Romanche and two 
on the Drac. 3 

The establishments on the Rhone, 
which were visited, were those of the 
Societé Lyonnaise des Forces Motrices 
du Rhone, which draws its power from 
the river at Jonage, and three belonging 
to the city of Geneva. ‘The others vis- 
ited were Pont du Risse on the Giffre; 
Servoz and Chedde on the Arve; Pont- 
charre on the Brede; Cernon, ancey, 
Livet, Rouperoux, Les Clavaux*® -and 
Sichilienne on the Romanche, 
Avignonet and Champ on the Drac. 

Each of these installations presented 
features of great interest. They differ- 
ed from one another by the great diver- 
sity of their purposes as well as by the 
manner in which it receives its power or 
uses 1t. 

In the case of the establishment at 
Jonage the current is used for lighting 
in the city of Lyon and for distribution 
throughout the city for the driving of 
machinery of many sorts. 

In the city of Geneva one plant is 
devoted entirely to the distribution of 
water under pressure to be used for 
power purposes in the city and canton, 


and 


_ for operating electro-chemical works and 


for street railways. Another is devoted 
entirely to lhghting and traction pur- 
poses. In others, the current is used for 
the operation of railways, lighting, for 
distribution over a wide territory for driv- 
ing machinery, for paper making, the 
operation Of mines, the making of car- 
bide of calcium, tiles and for many 
other purposes. Each installation is 
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also remarkable for the manner of its 
planning and building. No two of them 
are alike and each one has been designed 
upon its own peculiar lines. 

In one the stream employed is enor- 
mous in quantity and the motors ?re, in 
consequence, of great size. In another 
it is the height of the fall which gives 
the power and there the moters employ- 
ed a.e of a comparatively small size but 
operate with great speed. At one place 
the power is drawn from subterranean 
sources. At another a great canal is 
used. At another the stream is carried 
under pressure in a conduit down the 
side of a hill. Again, it is conveyed 
through vertical -wells, while in still 
another case the conduit is carried down 
the bed of a river. 

Certain power houses make a specialty 
of supplying current for but a single 
purpose while the greater number under- 
take special forms of distribution. At 
Lancey, for example, on a very modest 
stream, all the series for the employ- 
ment of energy are undertaken, from the 
public lighting of an important valley to 
supplying power to operate a railroad, 
the electrical bleaching of wood paste and 
the operating of the many mechanical 
factors of a large paper factory. 

The general tendency is to multiply 
the employment of the electrical force, 
and the prosperity of the installations 
seems to vary as the rate of the multi- 
plicity of these employments increases. 

Power houses distributing power fora 
single industry hold out with difficulty 
against the competition of rivals, while 
others which have seen the advantage of 
multiplying their customers, show every 
sign of prosperity. 

The following is from M. De La 
Brosse’s official report: 

‘“Tt is, in fact, one of the most remark- 
able characteristics of the application of 
electricity that one can easily group. to- 
gether near a special source of energy, a 
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great variety of industries, or can again 
transmit to a great distance with but a 
slight loss a great amount of energy. 

‘“As an example, one can see estab- 
lished beside the dam of Chevres, a manu- 
factory of perfumes, and a series of chem- 
ical factories where the electrical current 
is used for the production of aluminum, 
carburets, chlorates and of alkaline 
metals. Another example is that of 
the establishment on the Drac, between 
Avignonet and Bourgoin, which sends 
its current over wires for distribution 
too kilometers away. On the other 
hand, it is difficult not to be impressed 
with the boldness of these enterprises. 

’’ The management of one of these 
great establishments does not hesitate 
to risk the investment of an enormous 
capital for the production of a force of 
6,000, 8,000 or 10,000-horse power with- 
out even knowing at the time to what use 
the power will be put, well persuaded it 
would seem, that once the force were 
created employment would come of it- 
self and be quickly remunerative. Ex- 
perience seems to encourage these 
beliefs. 

‘The Societé Grenoble undertook 
the building of the dam on the Drac 
before finding a market for the energy 
which they were going to produce, 
but during the time occupied by the 
work of excavating they had been 
able to make contracts which assured 
them important markets and to make 
it certain that the entire power would 
be contracted for in advance of its pro- 
duction. 

‘‘Rinally, the visitor is no less struck 
with the fact which at first seems para- 
doxical, that with only a given power 
producable the great producers of power 
do not hesitate to contract for the sale 
of a total amount of energy very much 
greater than that which they can pro- 
duce, and even exceeding double the 
power at their disposal. Thus a power 
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house which can produce a maximum of 
10,000 horse power makes contracts for 
20,000 or 25,000 horse power without 
being accused of imprudence. The 
reason is this: ‘They contract for their 
power with a list of clients whose 
individual needs are not coincident at a 
set time. The maximum demand for 
light is at a time when other demands 
are diminished. ‘The electro-chemical 
factories require power at a time when 
the traction companies consume less and 
so it follows that the 10,000 horse power 
of the power house can easily be made 
tO serve an assemblage of needs of which 
the sum total, if demanded at a single 
time, would require 15,000, 20,000, or 
25,000 horse power. This is one of 
the most effective features of electrical 
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energy and illustrates the elasticity of this 
system. ‘Thus ensues a great variety of 
solutions, and a variety not less great of 
applications. ‘Thereis boldness of enter- 
prises, and the final satisfaction of an as- 
semblage of needs superior to the power 
produced. ‘These are the four charac- 
teristics which mark so profoundly the 
hydro-electric installations of the Alps, 
and which have in the greatest degree 
impressed the visitors. We should say 
in advance that notwithstanding the 
many features which this study presents 
in connection with traction and electrical 
distributions in general, we had chiefly 
in view a study of the manner of locating 
hydraulic works, and only as a later con- 
sideration the transformation of the 
energy into electricity. ’’ 


The Rhone Power House at Jonage 


The first large power house visited by 
the commission was that of Cusset on 
the common of Villeurbanne, from 
whence is distributed the power of the 
Societé Lyonnaise in the city of Lyons 
and its. vicinity. This enterprise is 
known generally under the name of 
‘‘Jonage’’ because the power comes 
from that neighborhood. 

The society is able to place-at the 
disposal of the city of Lyons an aggregate 
of from 15,000 to 20,000 horse power. 
These are the principal features of the 
installation: 


WAST Ott iteicci ss 9 siearene 3 kil. 100 sasisel 
Length of Canal } read 15 kil. 775 meters 
Width (at bottom)...........sseeseeeeeeeeneees 100 meters 


Height of fall varies from 8,50 to 12 meters. 


Low water 343 days a) High water 22 

year for 19 hours days a year for 
a day 24 hours a day. 

(16,000 H. P. with a cog | 

|plementary flow of 

4+ 19.400 H. P. for 4 to a 22,000 H. P. 

hours, according to the | 

Lstate of the river. 


Net, allowing 75 { 12 100 H. P. supplement 


er | Le 500 H. P. 4 to 9 nel 16,500 H. P. 
‘ a ay. 


turbines. L J 

It will be remarked that the power 
disposed of exceeds the product of the 
water flow, multiplied by the height of 


Available 
Power 


Gross 


the fall which will be 


LOW Water ie cceccesscses 100,000 litres x 12 m—12,000 H. P. 
100 

ih Watelaas «estes 150,000 litres x 8.50 m=12,750 H. P. 
100 


The company disposes in reality of a 
very much larger force, namely, 16,000 
to 20,000 horse power net. This is be- 
cause there exists near the middle of the 
leading canal a compensating reservoir 
of 160 hectares where superabundant 
waters are accumulated in preparation 
for the hours when the consumption of 
power is the greatest. The power house 
is built across the canal on piles which 
separate the rooms or chambers of the 
turbines. These chambers to the num- 
ber of nineteen occupy the lowest story 
of the structure and on this is raised the 
power house proper, which consists of a 
large hall, twelve meters wide, and 145 
meters long. The three middle cham- 
bers are reserved for the turbines with 
exciters of 250 horse power each and 
the sixteen others contain the turbines 
of the generating dynamos, each of 
1,250 horse power. 
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The construction of these turbines 
presents many interesting details for 
which space could not be found in this 
short notice but which can be found in 
various publications. 

The turbines are suspended by their 
vertical axes on a bath of oil under 
pressure which equalizes the weight. 
They have three tiers or crowns of 
blades and are in the form of a truncat- 
ed cone. The turbines are governed 
by balanced cylindrical vannages. The 
speed regulation is accomplished by 
means of oil pressure motors. ‘The 
speed is regulated to 125 revolutions per 


Exterior View of the Power House of the Cusset Works, Jonage. 


minute. The following sketch shows a 
section of the power house taken 
through the axis of a motor. 

On the vertical shaft of the turbine is 
shown a corresponding dynamo. It is 
an induction alternator giving a triphase 
current at 50 periods and 3,500 volts. 

The current may be used by either 
lamps or motors without distinction 
after it has been reduced to 110 volts. 

All of the power is brought to a gen- 
eral switchboard, and the power house 
requires but very few persons to operate 
it. 
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Drawing the water from the Rhone at 
Jonage was declared to be for the public 
benefit by a law of July 9, 1892. It is 
the only enterprise of a similar nature 
which exists now in France holding such 
concessions, but the number will soon 
increase. The works which were begun 
in 1894, were finished in 18c8. They 
were, however, completed at the same 
time as were the works for the taking of 
the water. 

The difficulties of excavation were 
considerable. Great perseverance was 
necessary, and the success accomplished 
has brought much honor to M. Raclet, 
the promotereyorserus 
project, and tothe en- 
gineers who. directed 
this vast enterprise. 

The work included 
the excavation of more 
than ~— 5,000,00Gm=rCiiie 
meters of earth; the 
building of more than 
400,000 cubic meters of 
masonry and there were 
used over 2,300 tons of 
iron in the form of cast- 
ings or ‘steel and vit 
occupied the time of 
2,0Cc0,000 working days, 
and included the use of 
sixty kilometers of rail- 
road, twenty-six loco- 
motives, more than 500 wagons, seven 
excavators and other machinery. The 
cost amounted to 40,000,000 francs, as 
follows: 
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Francs. 
Cost of establishment. .5,465,000 
Ganalee Aoe mami elt... vius 22,015,000 
Electric installation. ...9,102,000 
Machinerycn ct: «05a . 237,000 
Various, outlays... ....'.a8 .551,000 
Proutandlosse....<-cag . -590,000 
Wotk1n 1900s). +. ...sseeuet mene 


This figure has now been increased 
to 50,000,000 by a recent supplementary 
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outlay and such is the confidence of the 
first suscribers in the final success of 
the enterprise that they have not hesi- 
tated to suscribe the total amount of the 
supplementary capital. 

Notwithstanding the large amount in- 
volved in the undertaking, which in the 
beginning excited anxiety for a long 
time, it appears to-day to promise a 
satisfactory future. ‘The Societé Lyon- 
naise already supplies more than 100,- 
ozo lamps and distributes current 
amounting to 7,000 horse power for mo- 
tors. 

Each month the number of these sub- 


501 


equaling four per cent of the capital 
employment and it is scarcely to be 
questioned that the future promises great 
results for this enterprise. 

The electrical energy is supplied to 
subscribers for use in many forms, but 
before speaking of the conditions upon 
which the current is sold, it is proper 
here to state that originally the enter- 
prise at Jonage was established only to 
distribute current for motors and not 
for light. The table of change in the 
law of July 9, 1892 provided for a tariff 
in which the charges decreased from a 
maximum on a scale of 720 francs per 
year per horse power for 
small motors of one- 
tenth horse power, to 
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Cross Sectional View of Jonage Power House. 


scribers increases at a rapid rate of pro- 
gression, and notwithstanding that this 
is only the third year of exploitation, it 
seems certain that the annual receipts 
will soon reach the sum of 2,000,000 or 2,- 
500,000 francs. 

One of the features of electrical dis- 
tribution is that it calls for no expenses 
beyond those involved in the investment, 
and these are relatively small, amounting 
in this case to only one fourth or one 
fifth of the maximum receipts. It is 
hoped that this year the receipts will 
amount toabout 2,000,000 francs net, 


standing this the ad- 
_,. vantages of electrical 
* motors are so consider- 
ables -thatee their users 
steadily increase in num- 
. ber [Pas tine that the 
company has now seen the necessity 
of providing a more elastic tariff. It 
has established a system of charges 
which permits a subscriber to take the 
current when and in such quantities 
as he may like and pay only for that 
which he consumes. Thus, the present 
charge is 21 centimes a horse power 
for one-tenth of a horse power, and 
decreases to 7 centimes a horse power 
for fifty horse power or more. Besides, 
in order to develop the textile in- 
dustries in the houses of the people, it 
has adopted a tariff at a fixed rate of 75 
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francs a year for each loom. The 
clauses of the law of 1902 interdicted 
the supply of energy for lighting with- 
out a previous authorization by decree. 
The Societé has obtained this authoriza- 
tion. Moreover, it has gained wisdom 
through various litigated questions with 


Constructing the Jonage Turbines in the Workshops at Zuerich. 


the gas companies, and today it supplies 
current for lighting at rates of 6% 
centimes, 6 centimes and 5% centimes a 
hectowatt, according to the class of con- 
sumers. The 100,000 lamps which the 
company feeds proves to what extent 
the Lyonnaise public appreciates these 
conditions. Such are the salient points 
of the power distribution at Jonage. 

It is difficult to say too much in praise 
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of such a great enterprise where the 
beginnings gave rise to such lively criti- 
cism. 

The public for a long time doubted 
the success of the enterprise. ‘The size 
of the outlay troubled the most confident 
and they asked themselves if the authors 
of so vast a project 
could be successful in 
their aims. 

It was necessary to 
turn aside a whole 
river for a distance of 
more than eighteen 
kilometers; to render 
staunch a bottom 
of permeable gravel 
where the waters lost 
themselves by subter- 
raneous filtrations; to 


find a smarketror 
power where coal 
could be easily 


brought by railroads 
and by the water ways 
of the Laone and 
Loire and of Saint Etienne, and to 
fight against the conipetition of gas, of 
which the price had fallen to twenty 
centimes a cubic meter. 

Notwithstanding these conditions, 
apparently so difficult to meet, the work 
is finished, the power is created anda 
vast market opens to it. 

The distributing system exceeds in 
extent 330 kilometers. 


With Our F oreign Consuls 


New Rubber Fields in South Ameri- 
ca.—According to a report received 
from Consul K. K. Kenneday,. at. Para, 
several syndicates are about to begin 
operations in the new rubber fields in Bo- 
livia and Peru:, The state of Ama- 
zonas having granted the exclusive priv- 
ilege of receiving, cutting and packing all 
the rubber in that state to one wharf 
company, rubber growers and gatherers 
there are seeking to escape the new re- 
strictions by moving into Peru, Ecuador 
and Bolivia. 

The rubber fields of the lower Ama- 
zon, and especially on the islands, are 
slowly but surely failing, both in quantity 
and quality ; but the decrease is more than 
made up by the development of new 
fields and the expansion of the old fields 
on the upper Amazon. While all the 
more important tributaries of the Ama- 
zon are supplying their full quota of rub- 
ber, and even making a promising in- 
crease, interest will focus in the now fa- 
mous Acre territory and in southeastern 
Ecuador. In the regions reached by the 
Purus (of which the Acre is a tributary ), 
Jurua, Beni, Madre de Dios, Javari, 
Ucayali, Japura, and other great afftuents 
of the upper Amazon, which penetrate 
Pet, bolivia, amae cuador, there are 
illimitable rubber forests as yet unex- 
plored, which will now be gradually de- 
veloped. Bolivia continues to offer in- 
ducements for the colonization and devel- 
opment of her vast area of rich rubber 
and mining territory. 

An Opportunity for American Man- 
ufacturers. — Consul-General Mason 
writes from Berlin that two articles for 
which there is an active and reliable de- 
mand in Germany are sulphate of copper 


(blue vitriol) and flake graphite. Any 
American exporter having either or both 
of these materials at command can find 
a ready agent for Germany by applying 
to Oskar Pascheles, 24 Gansemarkt, 
Hamburg. 

Automobile and Bicycle Exposition 
at Leipzig.—Consul B. H. Warner re- 
ports from Leipzig: 

The Fifth Annual International Auto- 
mobile and Bicycle Exposition will be 
held under the auspices of the Society 
of German Bicycle Manufacturers at the 
Crystal Palace, Leipzig, from the 18th to 
the 27th of October next. This year the 
exhibition will not be confined solely to 
automobiles and bicycles, but sewing 
machines, typewriters, cash registers, 
etc., will also be displayed. There is al- 
ready a great demand for floor space 
at the exposition, detailed information in 
regard to which can be obtained by writ- 
ing to Herrn A. v. Slawinski, General- 
Secretair, Internationaler Markt & Aus- 
stellung von Motarfahrzeugen, etc., Krys- 
tall Palast, Leipzig, Germany. 

A Threatened Danger to American 
Oil in South Australia.—It is reported, 
says F. W. Goding, consul at New- 
castle, England, that an oil spring of 
good quality has been discovered in the 
southeastern district of South Australia. 
The spring is near the lakes which exist 
at the mouth of the Murray River, in the 
vicinity of the little town of Meningie, on 
the eastern shore of Lake Albert. The 
existence of petroleum in this desert re- 
gion has been known for years. The oil 
exudes from the banks of Lake Coorong, 
and also from the more southern coast 
line. The quantity of the supply and the 
purity of the oil are questions for future 
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investigation. Should this discovery de- 
velop into an established industry, it 
would seriously affect the importation of 
oil from the United States into this com- 
monwealth, as most of the oil now used 
there comes from American ports. 


The British Empire as a Coal Pro- 
ducer.—One-third of the coal mined in 
the world, says Consul F. W. Goding, of 
Newcastle, England, is produced by the 
British Empire. 

According to reports made by the gov- 
ernment geologists of Victoria and 
Queensland, there are no less than 62,000 
square miles of coal-bearing country in 
the’ eastern states: (of? Australian the 
probable quantity of coal available (after 
deducting one-third for loss), in seams 
ranging from 2 to 27 feet in thickness, is 
not less than 240,448,053,000 tons. In 
Victoria there are beds of tertiary coal 
over 2600 feet thick, and extensive seams 
of oil-bearing shale exist in New South 
Wales and Tasmania. The coal in New 
South Wales is estimated at 115,346,- 
880,000 tons; in Queensland, at 83,310,- 
000,000 tons; in Victoria, at 32,388,213,- 
440 tons; in Tasmania, at 8,363,520,000 
tons; in West Australia, at 1,045,440,000 
tons. The royal commission on the coal 
resources of Great Britain computed that 
the quantity available in the British Isles 
was 146,480,000,000 tons, which amount, 
added to that of Australia, makes the 
enormous total of 386,928,053,000 tons. 


The First Double-Track Railroad in 
Spain.—The new railroad now being 
built between Madrid and the important 
northern seaport of Bilbao marks a dis- 
tinct advance and a complete departure 
from Spanish railway traditions, writes 
the United States Consul from Valencia, 
R. M. Barbleman. The line will not only 
be double-tracked, but the best equip- 
ment that modern industrial science can 
supply will be employed in its construc- 
tion and operation. The distance, 261 
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miles, will be covered in about six hours. 
Firms in the United States desirous of 
making offers for furnishing the equip- 
ment for this line should lose no time in 
doing so. 

The company which is building this 
line is the Compania Ferroviaria Vasco- 
Castellana, and seems to be a development 
of the Sierra Company, Limited, of Lon- 
don, England, which already holds the 
concession for 42 miles of railway, con- 
necting its important mines in the prov- 
inces of Burgos and Logrono with the 
sea. This short railroad was primarily ~ 
intended only for the transport of the 
company’s minerals, but, on the urgent 
representations of the neighboring towns 
and of influential commercial bodies, it 
has been decided to convert it into a pub- 
lic railway and to extend it to Madrid. 

The saving in distance between Mad- 
rid and Bilbao will be 85 miles, and Bil- 
bao will thus be made the nearest mari- 
time port to the capital. “Theulinesisere 
be finished and in working order within 
five years from its commencement. 


Wireless Telegraphy for Correcting 
Chronometers 


It has been suggested that wireless 
telegraph signals be sent to ships at sea 
from Greenwich and other observatories. 
Every day at 1 P. M.a time ball is drop- 
ped at Greenwich and Deal by electricity 
for the benefit of ships in the Thames 
and the Downs, and this system might 
be extended to vessels at sea. Inter- 
national regulations would preserve the 
signals from interruptions by other wire- 
less signals. At stated times a short 
series of signals at intervals of a second 
would probably serve the purpose. These 
signals would also be used for inland 
clocks. A similar service might also be 
inaugurated at the oberservatory at 
Washington. 


Personal 


Mr. S. H. DRAPER has been promoted from 
the position of engineer on the Northern Pacific 
Railway to that of traveling engineer of a 
district on the Rocky Mountain division of the 
same road. Mr. Draper is an expert on the 
Westinghouse air brake, the system employed 
by the Northern Pacific. 


Mr. THOMAS O’Day, road foreman of engi- 
neers of the Erie Railroad, was recently trans- 
ferred to the New York division of the same 
road. Mr. O’Day is successor to Mr. J. W. 
Johnson, who will take charge of the Delaware 
division. 

Mr. W. B. LEACH, with headquarters at 
Springfield, Mass., has been appointed master 
mechanic of the Boston and Albany Railroad. 
‘He succeeds Mr. C. H. Barnes. resigned. 


Mr. NICHOLS, president and general mana- 
ger of Nicholson File Company, has been elect- 
ed executive head of the American Screw Com- 
pany, Providence, R. I. 


MR. JAMES ROWLAND BIBBINS, who hand- 
ed in his resignation as assistant electrical 
engineer of the Detroit United Railways, has 
accepted a position in the Westinghouse Com- 
panies’ Publishing Department, Pittsburg and 
New York. 


Cor. ALLAN C. BAKEWELL, at the New 
York State Encampment of the Grand Army 
held at Saratoga Springs, was elected Depart-‘ 
ment Commander. Col. Bakewell is second 
vice-president and general manager of the 
Sprague Electric Company. 


Mr. H. P. Quick, who has severed his con- 
nection with the Boston Elevated Railway 
Company, will now be associated with Ford, 
Bacon & Davis, of 149 Broadway, New York, 
as steam engineer in charge of the design and 
construction of power plants for that company. 
He will be located at 1500 Grand Avenue, Kan- 
gas City, Mo. 

J. W. PETERSON, recently associated with 
the sales department of the Stanley Electric 
Manufacturing Company and the Northern 
Electrical Manufacturing Company, has re- 
ceived the appointment as vice-president and 
general manager of the Electrical Equipment 
Company, 939 Monadnock Block, Chicago, Ill. 


Mr. J. C. IRWIN, who has recently been 
appcinted engineer of signals for the New York 
Central Railroad. isa civil engineering graduate 
of the University of Pennsylvania, and for 
some time has been associated with steam rail- 
way, electric railway and signal work. 


Mr. WILLIAM MARTIN, formerly with 
Roberts Bros., is now associated with the 
Standard Steam Specialty Company. 


Mr. G. W. BROCKMAN has handed in his 
resignation as superintendent and chief engi- 
neer of the Cold Spring Light, Heat & Power 
Company of New York and has accepted a 
similar position with the Newton Gas & Elec 
tric Company, Newton, N. J. 


Mr. M. C. GUERNSEY has been appointed 
manager of the Home Telephone Company’s 
office at Henryville, Ky. 

Mr.A. N. BRADY, it is reported from Japan, 
has purchased control of the gas works at 
Osaka and Tokyo. 


Mr. R. C. Briss, for some time represent- 
ative of the Western Union Telegraph Com- 
pany at Springfield, Ohio, has been appointed 
manager of the same company at Cincinnati, 
Ohio. 

Mr. BE. H. MCKNIGHT, at the head of the 
electric lighting company at Bowling Green, 
Ohio, has been elected president of the Ohio 
Electric Light Association. He will succeed 
Mr. W. T. White, resigned. 


Mr. C. D. SHAIN, at one time prominent in 
Edison and General Electric forces in New 
York, is now devoting his entire time and abil- 
ity to automobilism in which he has already 
succeeded in building a large and profitable 
connection. 

Mr. J. K. ROBINSON, agent for the West- 
inghouse Electric and Manufacturing Com- 
pany, has sailed from New York to Iquique, 
Chili, and will hereafter be addressed there. 


Mr. E. LEc. HEGEMAN, a Néw York elec- 
trical engineer has started for Chili where 
he will associate with Mr. J. K. Robinson in 
the Westinghouse interests on the western 
coast of South America. 


Mr. W. A. COOPER will succeed Mr. J. A. 
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Sheffield who for fifteen years has conducted 
the sleeping, dining, parlor cars and hotels 
over the entire system of the Canadian Pacific. 
Mr. J. A. Sheffield was compelled to resign 
owing to ill health. Mr. Cooper was Mr. 
Sheffield’s assistant. 

Mr. RoPpER ATKINSON, formerly with the 
Canadian Pacific has been appointed master 
mechanic on the Philadelphia & Reading Rail- 
way, with headquarters at Reading, Pa. 


Mr. W. F. D. CRANE, who has been associ- 
ated with Sanderson and Porter, of 31 Nassau 
Street, as engineer, has lately joined the ranks 
of the American Stoker Company, 277 Broad- 
way, where he will act as manager of the con- 
tract department. Mr. Crane will have his 
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quarters in the New York office of the com- 
pany. 

Mr. S. T. ALLEN, president of the Grey 
Eagle Consolidated Mining Company, has gone 
to Albany, New York, where he will open an 
eastern office. 


Mr. T. B. WHITTED, who has been con- 
nected with the General Electric Company of 
Denver, Colorado, for more than five years, has 
handed in his resignation which took effect 
September 1, and will assume the management 
of the mechanical and electrical departments 
of the J. J. Henry enterprises, which include 
gas, electric and power plants scattered 
throughout the West. He will also be chief 
consulting engineer of the Henry plants. 


Franchise Bureau 


‘The ELECTRICAL AGE intends to collect for reference purposes copies of every jranchise issued by the various states 
to e'ectric lighting, street railway and gas companies, and particularly those granted by speciai acts of legisjation. All 
persons who can do so are requested to send copies of such franchises to the ‘Franchise Bureau, ELEcTRIcAL AGE.” 


Copies not returnab'e. 


Advertisements under this head, 75 cents per line. 


Kentucky 


Parties controlling charter and right- 
of-way 36 miles in western Kentucky 
would like to correspond with financiers 
who would be interested. Apply to 
Franchise Bureau, ELECTRICAL AGE. 


Maryland 


Parties controlling franchise for laying 
pipe lines in any part of the state of 
Maryland would like to communicate 
with parties whom this franchise would 
interest. For further particulars address 
the Franchise Bureau of THE ELEctTRI- 
CAL AGE, where copy of same is on file. 


Mexico 


Parties having option of control on 
several street railways in important city 
in Mexico would like to correspond 
with bankers’ interests in Mexican en- 
terprises. Address Franchise. Bureau, 
ELECTRICAL AGE. 


Pennsylvania 

Wanted, to purchase the control, or all 
the interest in a trolley line franchise 
that has rights of condemnation, for in- 
ter-urban work in the northwestern part 
of the state of Pennsylvania. Would 
prefer to purchase small operating road 
with such franchise. Address Franchise 
Bureau, ELECTRICAL AGE. 


Tennessee 
Valuable charter and majority of right 
of way secured, with valuable water- 
power property. Owners desire finan- 
cial aid. Address Franchise Bureau, 
ELECTRICAL AGE. 
Virginia 
Parties controlling Potomac Western 
Railroad charter, granted by the legisla- 
ture of Virginia, giving broad railroad 
rights, both electrical and steam, seek 
financial assistance. Copy of charter can 
be seen at the office of the ELECTRICAL 
AGE, Franchise Bureau. 


Incorporations aa Franchises 


California 


Los ANGELES—The Western Electric Ma- 
chinery Company has been incorporated by 
Memeo, C,. Waites, |]. W. Johnson and 
others with a capital of $50,000. 

Ludlow & Southern Railway Company has 
been incorporated by E. H. Stagg, Charles 
Weir, Walter Rose and others with a capital 
of $25,000. 

District of Columbia 


WASHINGTON—Walter Motor & Power Com- 
pany has been incorporated here with a capital 
of $1,000,000. Incorporators: H. Darneille, 
S. W. Smith, F. Smith, F. Walter and B. H. 
Brockway. ‘To introduce the paddle wheel of 
Mr. W. L. Walter, Port Huron, Michigan, for 
power development. 

Georgia 

ATLANTA.—The Atlanta Water & Electric 
Company has been incorporated with a capital 
of $1,500,000. S. M. Smith is President. 


Illinois 


CH1caGo—The Chicago, Milwaukee Avenue 
& Inland Lakes Traction Co has been incorpo- 
rated with a capital of $50,000. Directors: 
George Leininger, C. A. Lewis, A. J. Wittman 
and others. 

Indiana. 

AMBOY—The Amboy Homie Telephone has 

been incorporated with a capital of $5,000. 


CowAN—The Cowan Rural Telephone Com- 
pany has been incorporated with a capital of 
$4,000. The directors are Abraham McCon- 
. nell, Charles Springer, George W. Kabrick, 
Phillip Turner and others. 


Iowa 


LONE TREE—The Lone Tree Telephone 
Company has been incorporated with a capital 
of $5,000. ‘The incorporators are: G. L. Day, 
J. M. Lee and others. 

ADEL—The Linden & Adel Telephone Com- 
has been incorporated here with a capital of 
$6,000. 

DES MOoINES—District Telegraph Agency 
has been organized witha capital of $1,000. 
T. P. Cook is president and the directors are: 
Tp, ook) EK: Hoo Dabbs,- W.. J: Lioyd, J. F. 
Morgan and C. F. Patterson, all of Chicigo. 


Maryland, 
ROCKVILLE—The Kensington Railway Com- 
pany has been incorporated with a capital of 
$25,000. Incorporators: B. H. Warner, W. M. 
Terrell, J. W. Townsend and others. 


Minnesota 


WHEATON—The Wheaton Electric Light 
Company has been incorporated with a capital 
of $25,000 by F. W. Murphy, M. J. Jacobson 
and others. 

St. PAuL—The Scott Grain and Telephone 
Company has been organized here with a capit- 
al of $15,000. Incorporators are: James 
Scott, Sara McNulty and Francis W. Sullivan. 

The Duluth & North Shore Telephone and 
Telegraph Company has been incorporated 
with a capital of $25,000. Directors: Arthur 
Howell, William Elder, E. Frankfield, Eby 
Gridley and Leo. A. Ball. 


Mississippi 
CONEHATTA—The Conehatta Telephone 
Company has been incorporated with a capital 
of $500. Incorporators are: Floyd Loper, J. 
G. Brimson, A. B. Amis, J. B. Bailey and 
others. 


Missouri 


St. Louris—The St. Louis County Electric 
Co. has been incorporated with a capital of 
$50,000. Incorporators: A.C. Einstein, C. J. 
Schnaus and O. J. Mudd; to manufacture, buy, 
sell and furnish light, heat and power. 


Nebraska 


CALLAWAY—The Callaway Telephone Com- 
pany has been reorganized with Isaac Selby, 
president, J. W. Wieland, secretary and Ira C. 
McConnell, treasurer. 

Cozap-—The Farmers’ and Merchants’ 
Telephone Company has been incorporated 
here by John Anderson, William G. Anderson, 
Peter Kinnon and others. To operate a line 
from Cozad to Eustis with branch lines. The 
capital is $2,000. 

Eustis—The Farmers’ Mutual Telephone 
Company has been incorporated with a capital 
of $20,000 by John Anderson, William Walker, 
William G. Anderson and others. 
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WeEst Point—The Bankroft Independent 
Telephone Company has been incorporated by 
W. H. Watson, F. T. Rice, W. F. Sinclair and 
E. H. Morgan with a capital of $15,000. 


New Jersey 


JERSEY Ciry—The Pan American Light & 
Power Company has been incorporated with a 
capital of $1,000,000, to manufacture storage 
batteries, etc. Incorporators: Edward P. 
Schmidt, Thos. F. Barrett, K. K. Mclaren. 


The Maxwell M. Mayer Electric Company 
has been organized with a capital of $1,000,000. 
Christian E. Hartshorn, Marshall L. Osgood 
and Paul E. Hirsh, all of Jersey City are the 
incorporators. The company will engage in 
the manufacture of electrical supplies. 


TRENTON—The Monmouth Toll Line Com- 
pany has been incorporated with a capital stock 
of $100,000. To construct and operate a line 
of telegraph or telephone in New Jersey. In- 
corporators are: George Evans, C. Frederick 
Long and Henry F. Atkinson. 


CAMDEN—Atlantic & Chelsea Passing and 
Railway Company has been incorporated here 
with a capital of $250,000. Incorporators: 
Lewis P. Scott, Kane’'S. Green and others. 


NEWARK—The International Towing and 
Power Company has been incorporated with a 
capital of $100,000. Incorporators: Edward 
T. Magoffin, Millard W. Baldwin and Harry 
H. Picking. 


New York 


BROOKLYN—The Electro-Sterlizing Com- 
pany has been organized with a capital of 
$100,000. Directors: W. R. Chipman, A. S. 
' Cestner, and Sylvester Easter. 


ROME—The James A. Spargo Wire Com- 
pany has been incorporated with a capital of 
$30,000. To make bare and tinned copper 
wire for the electric trade. 


NEW YORK Citv—The Potosnia Electric 
Company has been incorporated with a capital 
of $700. Directors are: F. H. Southwick, C. 
L,. Rossiter and W. P. Mason. 

The C. E. Hewitt & Co. has been incorporated 
with a capital of $10,000. To deal in electrical 


supplies. . Directors: -'C. E. Hewitt, Ey R, 
Latham and H. Pressprich. 


The E. B. Latham & Co. inas been incor-. 


porated with a capital of $100,000. 
tors : 
Owen. 


Direc- 
Ernest B. Latham, and John Lewis 


The James H. Mason Company has been in- 
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corporated with a capital of $50,000. Direc- 
tors: E. A. S. Barkelew, J. H. Mason and 
J. W. Noble, of New York. 


MAMARONECK—The Subway & Westchester 
Construction Company has been incorporated 
with a capital of $400,000. 

ALBANY—The Richmond Street Railway 
Company has been incorporated with a capital 
of $190,000. Directors: Waldo S. Reed, 
William T. Newkirk, Cornelius W. Van Vooris, 
Robert P. Barry, Jr. and others. 

The Vermont & Whitehall Railway Com- 
pany has been incorporated with a capital of 
$500,000. Directors: Daniel A. Slattery, J. 
Osgood Nichols, Kinsley C. Morehouse, Paul 
M. Mowrey, Ezra A. Tuttle and others. 


MassENA—The St. Lawrence River Power 
Company has been incorporated with a capital 
of $7.000,000. Directors: Henry P. Davidson, 
Mark T. Cox, William J. Wilson and others. 


MINEOLA—The Mineola, Rosslyn & Port 
Washington Traction Company has been in- 
corporated with a capital of $15,000, Direc- 
tors: Isaac Odell, F. H. Parker, Gardner P. 
Harrington and others. 


Ohio 
CoLUMBUS—The Toledo, Fayette & Western 
Railway Conipany has been incorporated with 
a capital of $10,000. Incorporators: Luthur 
Allen, F. C. McMillin, C. M. Stone, C.-H. 
French and others. 


Pennsylvania 


PHILADELPHIA—The Electro Metallic Arch 
Company has been incorporated with a capital 
of $30,000. To do electroplating. 


WESTFORD— The Westford Independent 
Telephone Company has been incorporated 
with a capital of $1,350. 

SouTH BETHLEHEM—The Souderton, Skip- 
pack & Fairview Electric Railway Company 
has been incorporated with a capital of $100,- 
000. EH. S. Moser of Collegeville is president. 


SHARON—The Sharon & West Middlesex 
Railroad Company has been organized here 
with a capital of $50,000. 

ERIE—The Keystone Electric Company has 
filed articles of incorporation. Capital stock 
$400,000. 

South Carolina 

CHESTERFIELD—The Chesterfield Tele- 
phone Company has been organized here with 
a capital of $3,000. J. A. Welsh is president ; 
D. T. Teal, vice-president ; I. P. Mangum, sec- 
retary and treasurer. 


BooK REVIEWS 


St. MattrHEWws—tThe St. Matthews Tele- 
phone Company has been organized with a 
capital of $1,500 by H. A. Raysor, Shep 
Pearlstine, and A. M. Able. 


South Dakota 


PIERRE—The Whitney Electrical & Devel- 
opement Company has been incorporated by 
Loring L. Smith, George R. Martin and L. L. 
Stephens, with a capital of $56,000,000. 


Texas 


CooPpER—The Texas Long Distance Tele- 
phone Company has been incorporated by J. 
H. Gordon, James Patton, J. F. Henslee and 
R. M. Walker with a capital of $25,000. To 
maintain a telephone system in Delta and 
other North Texas countries. 

ITaAsKA—The Citizens’ Telephone Company 
has been incorporated with a capital of $10,000, 
Incorporators: P. R. Stephens, L. E. Kerr, 
W. M. Buchanan and others. 


999 


TEX4 RKANA—The Texarkana Traction Com- 
pany has been incorporated with a capital of 
$100,000. Incorporators: J. S. Trittle, M. C. 
Wade, R. W. Rodgers and others. 

AUSTIN—The Whitewright Telephone Com 
pany has been incorporated here by W. C. 
Fain, R. May and Little Selph, with a capital 
of $10,000. 


Georgia 
ATLANTA—The Atlanta Water & Electric 
Company has been incorporated with a capital 
of $1,500,000. S. M. Smith is president. 


Wisconsin 


DUNDEE—The Dundee Water Power and 
Electric Light Company has been incorporated 
by L. C Arimond, A. E. Riehter and Mary 
Arimond, with a capital of $25,000, 

OsHKOSH—The Winnebago Telephone Com- 
pany has been incorporated with a capital of 
$150,000. Incorporators are: A. B. Ferdi- 
nand, Walter Gold and Kate Kershaw. 


Book Reviews 


Finances of Gas and Electric Light 
and Power Enterprises 


By Wm. D. Margs, C. E., Ph. B.; Wm. D. Marks, 
216 ‘Ihe Bourse. Philadelphia. Pp. 444x634 in., 
96 ; paper, $1 net. 


In this pamphlet Mr. Marks sounds a 
strong note of warning against those 
schemes of expansion and consolidation 
which load up an industrial plant with 
artificial fixed charges which it can by 
no possibility meet, except, perhaps, by 
excessive charges to its customers. He 
also points out clearly the path by which 
consolidations and reorganizations may 
be made profitable. Perhaps the most 
interesting feature of Mr. Marks’s pam- 
phlet is that devoted to the methods of 
establishing prices for gas and electricity, 
and an analysis of the cost of producing 
incandescent light. 

In the estimate as to incandescent 
lighting Mr. Marks finds that it actually 
costs the central station nine-tenths of a 
cent a day for each sixteen-candle power 


lamp, or its equivalent, simply to be 
ready to give service. With a fair profit 
added this sum must be increased to 1.3 
cents a day. In addition to this the actual 
cost of supplying current to light each 
lamp is declared to be only .11 cents, or 
about one-seventh of a cent per hour. 
Applying these results and tabulating 
them, the author finds that a fair charge 
for a sixteen-candle power light should 
be 1.25 cents for one hour’s service per 
day and but twice as much for ten 
hours’ service a day. Among the in- 
teresting statements made by Mr. 
Marks is that 0.276 cent per lamp- 
hour Siss equivalent, tomessse cent.’ a 
thousand feet for sixteen-candle power 
gas. His conclusions on the subject of 
rates are as follows: “Prices must be 
fixed so as to produce a profit on the in- 
vestment per annual unit produced.” 
Until electricity can be economically 
stored, no uniform price to all consumers 
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will be judicially fair. Consumers using 
electric light or power for long hours are 
entitled to very low rates by meter; and 
those using them occasionally, or for 
short hours, must pay high prices. 

Gas should be used for lighting under 
three hours a day. The work is one 
which should prove of value to every- 
one connected with either the operative 
or financial departments of lighting com- 
panies or of other electrical enterprises 
which might be consolidated with these. 


Electrical and Magnetic Calculations. 
By M.S. Arxinson, M. 8.; D. Van Nostrand Com- 
pany, New York ; Pp. 5x734 in., 310; cloth, $1.50 

ne’. 

In his preface the author outlines the 
scope of his book, and then proceeds to 
contradict himself in the body of it. Pro- 
fessor Atkinson’s idea was to have a text- 
book for the student of electrical engi- 
neering and one which would not be too 
complicated for the uninitiated to com- 
prehend. The body matter is stated to 
be the result of the experience obtained 
by several years of teaching the rudi- 
ments of electricity, most of it having 
been prepared as an introduction to a 
course in electrical engineering. A book 
of this character has long been needed, 
but the author, instead of carrying out his 
idea as suggested, makes the fatal error 
of pre-supposing a knowledge of the 
higher mathematics on the part of his 
reader and a familiarity with the complex 
mathematical terms that are so bother- 
some to any but a trained mind. In 
omitting most of the complicated rules 
and formule common to such works, a 
mistake has been made, for while arbi- 
trary rules and constants undoubtedly do 
prove unintelligible in many instances, it 
would have been better in this case to 
have made the explanations fuller and to 
have devoted less space to examples, 
which in most cases require at least some 
elucidation. 
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As a whole the book is good and indi- 
cates a scholarly mind. Its tenor is suited 
more to reference work than simple in- 
struction, and as such it will be of interest 
mainly to the engineer. The formule and 
the tables are well arranged, the whole 
appearance of the book being good. 
There is, however, a multiplicity of terms 
of arbitrary origin, and on some pages 
typographical errors are notable. While 
the book cannot be wholly commended, it 
is undoubtedly of value for certain pur- 
poses, and in the hands of a competent 
instructor will be found useful in school 
and college work when there is some one 
by to carry out the suggestions made by 
the author. 


Armature Windings of Direct Current 
Dynamos 


By E. ARNoxp, Translated from the German by F. E. 
De Gress. M. E.: D. Van Nostrand Company, 
New York ; Pp. 6x9, 124 ; illus , 146 ; cloth, $2. 


This book is a beautiful piece of work 


prepared by Professor Arnold, of the 


Riga Polytechnic School, who endeav- 
ored to establish rules for the various 
windings of direct current machines, so 
as to enable the student independently to 
solve any problem of winding. Professor 
Arnold shows clearly the relationship be- 
tween ring, drum and disc armature wind- 
ings, and endeavors to give a general so- 
lution of the winding problem as applied 
to such machines, while in the latter por- 
tion of the book he shows several designs 
of connection which appear to be new. 
The plates with which this book is illus- 
trated are in many instances complicated, 
but are everywhere well drawn and care- 
fully executed, the designs being clear 
and intelligible even to the inexperienced 
electrician. So far as can be judged the 
translation appears to follow closely the 
original text and presents the matter in a 
concise and satisfactory manner. The 
book is of undoubted value as a reference 
work for consulting engineers or for 
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those men in the shops where such prob- 
lems are continually coming up. Every 
one who has had any experience in shop- 
work knows of the difficulties met in ar- 
mature-winding and a satisfactory solu- 
tion of the problem with definite rules of 
procedure in each case should meet with 
the ready approval of the engineering 
fraternity. The general mechanical get- 
up of the book is excellent. 


Electro-Chemical Industry, 


A new monthly periodical, devoted to 
the interests of that one of the new in- 
dustrial results of science indicated by 
its name, made its initial appearance on 
September 1. E. F. Roeber is the edi- 
tor, and the paper is published in Phila- 
delphia. The first number contains 
forty-two pages of reading matter, all of 
which is of an interesting and valuable 
character to every person concerned with 
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electro-chemical industries, as well as to 
that large and growing class of general 
readers who wish to keep themselves in 
touch with the developments of modern 
science and skill. 


Catalogues 


The Waterbury Brass Company has 
just issued a new catalogue which con- 
tains, in addition to descriptions and 
price lists of its goods, a set of tables of 
weights and measures which is of high 
vaiue to every engineer or mechanic. 
These tables fill twenty-one pages of the 
catalogue. The catalogue is sent out free 
upon request. 

The Crandall Packing Company’s new 
catalogue of patent packings for steam, 
hot and cold water, air, gas and ammo- 
nia, is being distributed. 

The Garvin Machine Company’s new 
catalogue for September is devoted to 
screw machine tools and attachments. 


Daylight and Wireless Telegraphy 


In his recent lecture before the Royal 
Institution, in London, Mr. William 
Marconi said that he had noted a curious 
in connection with the 
transmission of messages. A British re- 
port of the lecture says that a most inter- 
esting point to which Mr. Marconi re- 
ferred is that at distances of over 700 
miles the signals transmitted during the 
day often fail entirely, while those sent at 
night remain strong up to 1,551 miles, and 


phenomenon 


are even decipherable up to a distance of 
2,099 miles. This result may be due to 
the diselectrification at the very highly 
charged transmitting elevated conductor 
operated by the influence of daylight. He 
did not think, however, that the effect of 
daylight will be to confine the working 
of transatlantic wireless telegraphy to 
the hours of darkness, as sufficient send- 


ing energy can be used during daytime 
at the transmitting station to make up for 
the loss of range at the signals. It is 
probable, however, that had he known of 
that effect at the time of the Newfound- 
land experiments, and had tried receiving 
at night time, the results would have been 
much better than those actually obtained. 

Describing the principle of his coherer, 
Mr. Marconi stated that it is by means 
of a magnetic detector that he has im- 
proved upon the coherer hitherto em- 
ployed. He has found it to be more sen- 
sitive and reliable than the coherer, and 
it does not require so many precautions 
in the working. It may be possible, he 
said, with this system to receive messages 
at a speed of several hundred words a 
minute. At present, by the aid of the 
detector, thirty words a minute can be 
read. 


Some Strange People 


“Strange people we meet here some- 
times,’ said the Old Platform Man on 
the Brooklyn Bridge the other night. 
There was a far-away look in the old 
man’s eyes as he spoke, as if he were 
recalling many a curious incident that 
had occurred during his years of service. 
Scores of thousands out of the busy 
throng that cross the bridge daily know 
the Old Platform Man. 


most of them can remember his sonorous 


For longer than 


voice has directed them into the Bridge 
trains or warned them of danger. The 
adventures of the Old Platform Man 
have been plentiful. Many is the man, 
woman and child that he has pulled from 
between the cars and saved from death 
and mutilation. Thousands besides he 
has saved from danger, barring them 
away with his stalwart arms when they 
would have rushed into the moving cars. 

His thanks have often been curses 
from men, beratings from women, and 
many a blow has been struck at him by 
passengers angered because he barred 
them from danger. No one ever heard 
him speak an angry or improper word 
in return. He has been with the Bridge 
ever since the towers were built. He 
came from the sea to work far aloft help- 
ing to spin the cables. He begins to look 
weary nowadays and to long for an eas- 
ier job than standing on the platform 
twelve hours a day, seven days a week, 
and call: “The next train for Borough 
Park, West End and Bath Beach,” or 
warn passengers against general dangers, 
until his lungs ache. 


“They are strange people,’ he contin- 
ued. “Tonight I picked up a pocketbook 
tear the signal box where I have the 
tickets on which the train schedules are 
written. It was a big pocketbook and 
well filled out with money. That I saw 
at a glance, but I didn’t have time to 
examine it. It was a busy time. I just 
glanced into it and saw that a good many 
of the banknotes in it had yellow backs. 

“When anything of large value like 
that falls into my hands I generally hold 
it awhile before turning it in to the lost 
property department, because the person 
who lost it is pretty sure to come to look 
for it. This saves them the trouble of 
going over to the property clerk’s office 
for their property. 

“Pretty soon I saw an) Jeleoantly 
dressed man hunting around about where 
I found the pocketbook. It belongs to 
him, I said to myself, and watched him 
He looked worried. I strolled over, as 
if to look at the time cards. 


““Bege pardon, I said. “Lost any- 
thing ?’ 
“*Yes,’ he said, excitedly 0 yen 


my pocketbook.’ 

“ “What sort of a one was it?’ I asked. 

“He described the pocketbook until 
I was satisfied of his ownership. 

““T guess this is it,’ I said, handing 
it out to him. He grabbed it eagerly, 
glanced into it to see if its contents were 
intact, and, turning to me with a glare, 
he exclaimed: 

““Why didn’t you give it to me be- 
fore?’ and went off with a look as if he 
had discovered a thief. 


Industrial Preparation of Liquid Air 


M. D’Arsonval announces to the Acad- 
emy that M. Claude has succeeded in 
contriving a machine which produces 20 
kilograms of liquid air per hour with an 


expenditure of 25 horse power. This 
machine is founded on a very different 
principle from that of Linder—La Na- 
ture, Paris. 
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A Monolithic Sea Wall of Cement 


The impending completion of the sea 
wall running along the East river from 
East Seventeenth to East Twenty-fourth 
streets, in Manhattan, New York, will 
bring to a successful conclusion one of 
the most ambitious as well as important 
pieces of engineering work undertaken 
by the Dock Department of the city. 
To the engineer the work has presented 
an interesting feature in the use of con- 
crete practically throughout the entire 
structure, demonstrating the excellence 
of concrete structures of this character. 
To the average New Yorker who has 
had occasion to visit the water front dur- 
ing the recent progress of the work it 
has been a source of deep interest, the 
spectacular features connected with it 
drawing crowds of onlookers during the 
entire period. The unwieldy floating 
derrick swinging lazily with the tide, with 
its huge, massive arms, creaking ropes 
and clanking chains, groaning underneath 
the weight of the heavy concrete blocks 
which it slowly swung into place, formed 
a picture well calculated to fill the spec- 
tator with awe and wonder. A diver, who 
superintended the placing of the blocks 
on the river bottom, gave the work a 
touch of romance usually lacking in oper- 
ations of this kind. 

Work on the sea wall was_ be- 
gun about two years ago,. and the 
last gap, located at the foot of 
East Twentieth street, is being closed 
now, thus completing this interesting 
piece of, construction. The site of the 
wall having been selected, a mixture of 
riprap and cobble was dumped down into 
the muddy depths, after which wooden 
piles were securely rammed down through 
the riprap into the river bed. The tops 
of the piles are fifteen feet below the 
mean low water line. The piles having 


been placed, huge blocks of concrete hav- 
ing steps formed in them—whose purpose 
will be set forth further on—and with 
grooves on their sides and three holes 
running through to permit of chaining 
and letting go, were lowered down from 
the deck of a floating derrick until they 
rested on the piles. Before this a mat 
composed of brush, poles, etc., had been 
placed on the piles. “After the blocks were 
placed in position, granite blocks were 
lowered on to the steps mentioned before. 
In order to relieve the pressure of the 
water against the blocks, concrete to a 
depth of nine feet was dumped back of 
the wall, on top of which was then 
dumped riprap and cobble. As the sea 
wall has been built out a considerable 
distance from the old river bank, there 
remained quite a portion of the 
former river bottom which required fill- 
ing in. This was done by dumping in a 
mixture of earth and ashes, and as this 
dumping was begun at the sea wall, the 
mud remaining was gradually forced 
back until having been compressed into 
a very small space it was allowed to dry 
out and then mixed with the filling-in 
material utilized to close up the remain- 
ing portion. 

The concrete blocks used in this work 


were twenty-one feet high and ten feet 
deep at the bottom, tapering gradually 


until their thickness was reduced to four 
feet at the top. Each block weighed 
about seventy tons. They were made at 
the Twenty-fourth street yard of the 
Dock Department in huge wooden forms. 

At the Battery, where a small break- 
water has been constructed in the angle 
between the pier occupied by the Dock 
Department and that of the Fire De- 
partment, concrete structures of a slight- 
ly different character have been placed. 
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Here wooden forms with closed sides 
but open at the top and bottom, were 
lowered into the water. After being 


properly placed they were filled with hy- 


draulic cement. After the cement had 
set the forms were knocked apart and re- 
moved. Surmounting the tops of the 
concrete blocks are granite courses, sim- 
ilar to those used in the uptown structure. 

The use of concrete in this work is in 
line with the remarkable development of 
the Portland cement industry in the 
United States of late years. In 1890 
there were sixteen works which produced 
but 335,000 barrels, while in 1900 each 
one of the sixteen works manufactured 
over 220,000 barrels. For the years ex- 
tending from 1897 to 1900 the imports 
of cement into the United States exceed- 
ed 2,000,000 barrels annually, while in 
1901 they were a little under 940,000 
barrels. This disproportion is explained 
by the growing increase of domestic 
Portland cement, reaching from 13.2 per 
cent in 1891 to 96.2 in 1901. The total 
consumption of cement of all kinds in 
IQOI was 20,573,538 barrels, and the to- 
tal domestic production was 20,068,737, 
valued at $15,786,789. About 7,000,000 
barrels of this was produced in New Jer- 
sey and an adjoining district in Pennsyl- 
vania, and about 5,000,000 barrels in 
Michigan, where the industry has sprung 
up rapidly. The new Edison works at 
Stewartsville, N. J., which are now being 
run experimentally, have a capacity of 
3,000 barrels a day, which can easily be 
increased to 10,000 barrels. Mr. Edison 
expects to make cement at 50 cents a 
barrel. He has predicted that the time 
would soon come when a man who wants 
a house will give the order to a cement 
worker, who will presently appear with 
his moulds and cast the structure of ce- 
ment. 

The cement industry has, in fact, ac- 
quired such importance that in each af 
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the technical colleges and schools a course 
on cement has been made a part of the 
studies. 

Portland cement is a sintered com- 
pound of clay and lime, having approxi- 
mately the constitution of a half silicate - 
with lime for its principal base, and alu- 
mina, ferric oxide and alkalis as minor 
essential constituents. When exposed to 
the air it hardens principally through the 
absorption of carbonic acid gas by the 
liberated lime, and in water through the 
formation of hydro-silicates out of those 
of its constituents that are reacted upon 
by the liberated lime that dissolves. The 
term hydraulic, which is given it, is due 
to its property of hardening under water. 

The making of Portland cement dates 
back only about three-quarters of a cen- 
tury. In 1824 Jos. Apsdin, a bricklayer of 
Leeds, England, obtained a patent for the 
manufacture of cement, which he made 
by burning an artificial mixture of pow- 
dered limestone and clay. This material 
he called Portland cement from the simil- 
arity of its appearance, when hardened, 
to that of the sandstone from the Port- 
land quarries in England. Previous to 
that Smeaton, the constructor of the Ed- 
dystone lighthouse, in looking for a mix- 
ture which would harden under water 
in place of the unsatisfactory lime mor- 
tar, to be used in building the foundation 
of the lighthouse, had found that the 
clayey limestones, when properly burned, 
produce a lime or cement which would 
harden out of contact with the air and 
under water. While Smeaton prepared 
his hydraulic cement from a blue lime- 
stone containing a considerable amount 
of clay, just as it came from the quarry, 
Aspdin, on the other hand, made an ar- 
tificial mixture of limestone and clay. 
The superiority of Portland to natural 
or pure rock cements is not hard to un- 
derstand when one reflects that, while it 
is easy to mix limestone and clay in any 
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desired proportion, it would be very diffi- 
cult to find them already mixed in just 
this proportion in nature. 

From tables issued by the United 
States Geological Survey on the produc- 
tion of cement in this country, it is found 
that Portland cement is rapidly super- 
seding both natural rock and slag ce- 
ments in manufacture as well as use. 

In building operations concrete has 
shown itself to be the only durable ma- 
terial maintaining its inherent good prop- 
erties against the ravages of time and of 
the elements and having repeatedly de- 
monstrated the protection afforded by it 
against fire hazards. Granite, otherwise 


Workmen who know the kinks of their trades, the 
tricks played by machines and tools, and ready meth- 
ods for meeting shop emergencies, are invited to con- 
tribute to this department. 


Abuse of New Tools 


To the Editor of THE ELECTRICAL AGE: 

Sir,—Did it ever occur to you the 
little care and attention that are be- 
stowed on the heavy tools in shops, es- 
pecially the new ones? 

The sole aim and ambition of every- 
body in the shop, from proprietor to cub, 
is to get the new machine belted and 
running on highest speed at about the 
same minute it is unloaded in front of 
the door. The time required to care- 
fully wipe off the slush and get the 
transportation dust out of it and give all 
the working parts a thorough oiling is 
considered a dead loss and, of course, is 
not indulged in. 
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durable, is the weakest of fireproof ma- 
terials, flying to pieces:in the presence of 
an ordinary conflagration, due to the dif- 
ferent ratios of expansion and contrac- 
tion of its component parts. Steel struc- 
tural work, without its envelope of Port- 
land cement, deteriorates rapidly in the 
simple presence of air and moisture, while 
under the attack of the sulphurous 
charged gases, due to the combustion of 
coal in commercial. centers, this deteri- 
oration is quickened. This same is true 
of wood and limestone, which, according 
to the Government statistics, are shown to 
be the leading materials used in building 
construction in this country. 


At last the belts are on, and our man 
nas charge of the new tool. Our man, 
having hooked his overalls up another 
notch, is about to throw the shifter,- 
when the foreman happens around and 
says by way of encouragement: ‘“We 
expect you to bore one hundred more 
pulleys a day than you did on the old 
tool.’’ And our man goes in to win a 
record sand succeeds quite well until 
about four o’clock, when the spindle 
goes on strike for an increase of oil. 
Next day the damages are repaired and 
then it is found that the carriage needs 
overhauling. This is attended to, the 
work goes nobly on, when it is discovered 
that the lathe wont do accurate work. 
Result: discouragement; foreman wun- 
comfortable; proprietor worried, and 
working up a grudge against the maker 
of the tool. All this because the fore- 
man spoke the right words about two 
hours too soon. Such cases happen 
nine times out of ten. 

Talk about pouring oil on troubled 
waters. ‘There would have been 
trouble had the oil been used in time. 
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Much interest has been awakened by 
the recent discovery of the metal ra- 
dium and its isolation from the oxides 
of uranium in the ore pitchblende, and 
the results of a study of its remarkable 
qualities. The newly discovered metal 
belongs in a special group with uranium 
and thorium, and like them emits rays 
which resemble both the X rays and the 
cathodic rays, but its activity in these 
respects is many times greater than that 
of its sister metals. In addition, radium 
has the quality of giving out light, 
making other substances luminous, and 
of exerting other most curious effects. 
Many scientists, forgetting for the mo- 
ment apparently that nature’s laws are 


immutable, have shown a disposition to 
assume that here at last is a substance 
which violates all known laws and gives 
out energy unremittingly and endlessly 
without itself receiving energy from any 
source. 

Such an assumption is absurd. The 
established facts, however, make it evi- 
dent that in radium and its group of 
metals we have substances in which 
enormous disturbances are constantly 
created by some force equivalent to that 
which produces the X rays and cathodic 
rays in the vacuum tubes. It rests with 
the scientists to trace the source of these 
disturbances and the manner of their 
transmission rather than to assume the 
impossible. The powerful nature of the 
action of radium would seem to make 
this task possible of accomplishment. 

It is an excellent thing for science 
that its votaries should be confronted 
every once in a while by some new phe- 
nomenon which challenges investigation. 
It stirs them up to new efforts where fa- 
miliar phenomena, even though as re- 
markable in character, are passed by 
with indifference. Has anyone ever ex- 
plained the source of power of the 
lode stone? 

The natural magnet has been known 
since long before the first foundations 
of modern science were laid. It is cer- 
tainly as remarkable in its way as the 
wonderful radium and what makes a 
fixed magnet and whence comes its 
power ? 


A Fifteen-Year Watch 


A watch of the ordinary pocket size 
which has been invented by a Swiss 
watchmaker is said to run fifteen years 
with one winding. The watch is run by 
electricity, and in a severe test showed a 
variation of less than one second a week. 
It has been declared to be the equal of 
an expensive chronometer by the time 
expeit of the observatory at Neuchatell. 
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Street railway companies, electric lighting companies and gas companies which desire their reports to appear in 
the Financial Bureau of THE ELECTRICAL AG# are requested to forward the information so that it may reach us 
by the 20th of each month. Monthly reports are requested showing gross receipts and when possible operating ex- 
penses. Companies are also requested to furnish the highest and lowest prices for which their stock has sold in the 


market for the previous month. 


Street Railway and Other Statements 


Companies. 
Date 
American Railways Co,...... Aug. 
Para t WE LOVATO Ble sl dae o's 
vied! OEMS CG ee | 
Athens Electric Co.............. July 
Pattee eLOP ULY ogee: ela os. wie a es 
JOG ES EERE cea: Cea aera 
Vek eee Wher sh Rea 
Binghamton Ry Co ........... July 


Oct. I to July 31 


Brooklyn Rapid Transit Co....July 
MET cE lO (LL Vid Mmm igvs csc Wc pee os. 


Brooklyn Heights Ry. .year to June 30 


Bklyn Queens Co. & S..yr. to June 30 


Mrtinio Gas Comes. ..scccs..-: Aug. 
October 1 TOGA MOAL ob dg estes 5 
Burlington Vt. Traction........ Aug 
We reees COVA UC seat owe wisi are 4 as 6 
Canton-Akron Ry.............. Aug. 
Tadent CO AUS Gee sy sik aa a alesse 6 


*For Canton-Massillon Ry. only. 


Charltn. Cons. Ry. Gas & El. Saiee: 
MOC T tO: AUR ett. oS cccrary « ; 


Chic. @ Milwaukee Electric..Aug 
wasiary, | LOPAGe esl... wes. ess 


Sim Dsyton @iavol. Trev... ,. ~. Aug. 
PUG 1 10 AUS ehetea ss hea. ns v0 +5 
Cin., Newport @ Cov. Ry....... July 
Patt, PLOT ULY Site os cine act kee ses 
City Electric, Rome, Ga....... Aug. 
January I to AUG. 31.....2.4.... 


Gross Earnings. 


1902. 

125,159 
753,287 
370,384 
3,798 
26,412 
3.506 
29,918 
23,269 
117,779 
1,236,400 

7,489,179 


II,025,202 


825,877 


eoseeeoe 


351373 
171,277 


45,217 
541,422 
48,569 


25.529 
128,059 


49.301 
140,412 


77,887 
500, 137 


3,581 
28,017 
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Igol. 
gI,152 
584,162 
274,623 
3.396 
20.837 
3,026 
23,863 


22,430 
113,168 
1,203,761 
7,167,002 


11,747,574 


eee eee 


eoeeee 


*19,344 
109,356 


45,474 
380, 298 
46,067 
24,042 
112,961 


76,620 
461,258 
3,698 
27,835 


Net Earnings. 


1902. 


eevee 


eee eer 
ore eee 
eeesee 


severe 


528,264 


2,344,587 


3,808,073 
396,053 


17,9842 
306,242 


eevee 


eeeeee 


14,026 


35.034 
209,307 


319 
2,081 


IQOI 


e.¢ eve te @ 


sor eee 
eeeoevee 
oenevece 


12,328 
71,425 


445,266 
2,339,926 


4,616,494 


eee ee @ 


eoeoree 


©, ee) 6) se 


e@erecsen 


eoeesee 


17,168 


eecraeve 


30,599 
179,385 


779 
3,759 
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Companies. 
Date 
Cleveland Electric.............. Aug 
(aunary TO AUe slau. «chee ae 
Cleveland, Painsville A) eee Aug. 
January. 1:to-Aug, 31. ...54% teratecert 
Coney Is. @ Bklyn. April 1 to June 30 
uly. i, TOOL tod une Bom see: 
Consolidated Gas of N. J....... July 


Crosstown St. Buffalo...June 30 qu. 


Dartmouth & West. St. Ry....Aug. 
Jane I toc Awe een. aceite 


Detroit United Ry....5..2 7.59 !4.-. Aug. 
Janel COCA Reais toa ye catalan 
end week September, aaa 
VOTES COMBO sa): 2.5 hie eerie. 


Detroit & Port Huron, S. L...... July 
PLUCTIST \ ccmnemme, c°.'k\ebiets meen epee 
Jilly. 1 (6 Auten 31. om ese eee ate 
2deweek + Septem ber..ns, 0) eee 
january 1 tordage. ....0e wee wee 


Elgin, Aurora & Southern....Aug. 
Jane: tO At pea...) sates ee 
PUNE T TO BUSSES 0. cc geeat eee 
interest, reutale-ctc,, Augii....e 
peinie, T. to Ate e na 6.6. ene ee 
Balance of net earnings, Aug.... 
gine?1 to Augie ees Rialea coos 


Elmira W. L. & Ry...year to June 30 


Galveston :Cityc 22... 3. yaa May 
jJatuary'tto Nay 3 lies es ek ee 


Gas & E Co. Bergn Co.N. J.....July 
sane-1 to July si ee eee 


Gen.,W., S. F.& Ca. Lk.year to June 30 


Georgia Ry & Electric......... May 
jane to May3t artes ane 
Harrison Traction.... .. eae Aug. 
Pencery..1 tosAUo <2 Tere ee 
International Ry Co............ Aug. 

Pee COA WSO lelave «ein rate 


- *tgoo figures. 


Interurban St. Ry ....Mar 31 to Jun 30 


Ithaca Street, Ry......year to June 30 
Jackson Gas L. Co........... Pe PO iS. Aug. 
ere aL OU LOOAUR S31. a Us. tp ede se 

Jamestown St. Ry......... June 30qu. 


Laclede Gas Light. Co..........Aug. 
JAN ST tO“ANR BT. wey Rin yee = ayeiale 
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Gross Earnings. 


1902. 
234,738 
1,642,381 
23,760 
125,906 


423,275 
1,503,125 


102,607 


21,066 
91,649 


337,892 
2,255,077 
67,282 
2,397,441 


44,699 
53,187 
975337 
8,119 
301,331 
43.507 
270,435 
117,853 
8,334 


160,865 


17,734 
56,714 
23,537 
44,442 
66,043 


107,716 
501,110 


46,664 
306,736 


371,785 
2,234,762 


357555235 


79,633, 


=senee 


eee eee 


eevoeeves 


19OT. 
209,462 
1,472,925 
20,770 
105,362 


400,064 
1,462,395 


evreee 


135,355 


17,556 
82,152 


288,575 
1,963,511 
60,344 
2,090,119 


43,759 
46,501 
90, 260 
7,264 
243,961 


37.295 
241,397 
106, 363 


eeeecve 


eeeveve 


42,025 
257,273 
*285,150 
“1,787,764 


010 bene 


eet eee 


+ wt 0 6 06 


eee eeve 


Net Earnin gs. 


1902, 


eevee 


196,911 
599,135; 


16,933 
46,574 


155,278 
982,571 


perce ee 


eeerere 


19,476 


1,939.998 


def. 15,775 


3,032 
18,776 


8,174 


81,120 
693,619 | 


I9OI. 


187,364 
631,074 


14,492 


erecenve 


887,937 


eeveceve 


10,082 


sur. 9,394 
2,673 
13,641 
4,037 


~ 70,436 
633,214 


FINANCIAL BUREAU 


Companies, 
Date. 

Lake Shore Electric Ry........ July 
Peta e Yet LO. | UL yey oso vee aes oe. 

BBE rstery) PA CHOMN wale «6. cid. oe es July 
Patiaryes to Julyesd. 6. se ue 
BPEL St mere 5 NEES we eee ceneyd « 

UES eee Ge SY ls 

London Street Ry., Ont.........July 
UE GSS falls oe). ree Ae 

Los Angeles Ry................. July 
dle FOOpUN Vs SEM . «Lisa et dlls 

Lowell Elec. Light Co..........June 
tre MPOOMMUMGCQMRE . a5 fash a x 

Madison (Wis.) Traction........ July 
UAVS eEOLC |UEVEAT «5. 5 a 0ishd « o!5)s 
Bee REUUB Deets Aint SPE So ole dy be as 
log Sey 28: 2 er 

PEGtsgotree IY. «oe. July to March 31 


Met. West Side El. Chicago..... Aug. 
ANAT Mate LO AT ees Te kalo gp oe 


Mexican Telephone............. July 
: PivesiOutis feet. «ccc ass Cs es 
Milwaukee El. Ry. @ Light....July 
et MMeE eC JUL ee Mes ie cae cree, ww 
Milwaukee Gas Light Co.......Aug. 
a eg OG EE. aR a 
Montreal Street Ry.............. Aug. 
BPC Ct DeE LE COM nes Pelee piginls we 
Muskegon Tr. @ Lht. Co.......July 
WARE DUS Unrate tstacgiw MERGES 5 «sats Aigisiye ss 6s 
Nashville Railway............. July 
Vee LELO JAN yor Gime seat she ss 6 oe 
New London St. Ry............. July 
Niagara Gorge Ry........ June 30 qu. 
Northern Ohio Traction........ Aug. 
ceIMtI AE V pda LO etter 3 Doe eae a's «5's 
Northwestern EI., Chicago....Aug. 
Watts t tO AUR mele s Facets ps = 6 pe 
Oakland Trans. Cons..... .....July 
ania yA COM aT pees esis sos 
Ocean Elec, Ry....... year to June 30 
Olean Street Ry................. June 
Mttvee DCO) WS teen wis tiers = <9 «2 


; Ontario Lt. & Traction year to June 30 


Oswego Traction ............ June qu. 
Pasir tial: COn]WICMAL oc sue ott tute pee = 


Gross Earnings, 


1902, 
49,122 
237,855 


7,170 
60,652 
7,636 
68, 338 


16,337 
81,401 


118,777 
804,129 


14,748 
191,289 


8,753 
45,215 
7,591 
52,796 


10,749,079 


155,153 
1,243,555 
20,121 


98,668 


237,376 
1,512,005 


199,405 
1,843,241 


18,737 
17,953 


75,606 
476,221 
10,952 
10,517 
54,340 
484,407 
89,663 
752,048 


78,374 
527,860 


5,560 


6,569 
25,526 


6,831 


8,919 
40,729 


I9OI, 


39,447 
187,270 


13,397 
73,076 
12,287 


85,363 
15,303 
75,415 


91,559 
609,197 


10,364,516 


125,947 
1,094,338 


17,702 
87,052 
239,043 
1,362,807 


seee ee 


181,860 
1,715,066 
15,214 
15,183 


65,320 
421,916 


11,666 
26,369 


67,693 
403,558 


77,144 
655,722 


eoevee8 
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Net Earnings. 


1902. 
23,101. 
78,944 


eeevee 


931313 
3593533 


esoece 


eooee8 


8,343 
45,917 


126,448 
788,773 

46,186 
413,097 


eee eee 


42,149 


31,945 
203,298 


609 


Brg50 
10,369 


845 


855 
8,306 


Igo], 
17,610 
53,987 


36,429 


eor+eeae 


eaeonaee 


136,948 
674,248 


351359 
333,125 


89,349 
690, 622 


eooeeoeve 


33,669 


3,747 
10,626 


1,450 


1,790 
4,893 
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Companies. 
Date 
Racitic' Electrics... 2h 0. tin es June 
*Philadelphia Co...............August 
Gare t{to CATS SS 1eeGs cena tan 


* Includes Pittsburg Ry. Co. 


Railways Co. General year to June 30 
Income, interest, etc....... nits (eis 
ESR PCUSOS, ie rs) ass alae ie etn 


Sacramento El. Gas & Ry ...July 
january T fOstMhyishice bs ea eeee 
Beb. Pr to Jibyiai.. , ace ers 


Sioux City Traction............ July 
June 2 tO7 ages, «|. va ere eens 


South Side El., Chicago........ Aug. 
Jatvary (toca. 28h eae ven 


Springfield, Ill., Con. Ry........ July 
Jaitoll top Wye. 2) caer a 


Toledo Bowling Green & S Tr.. Aug. 
Jaded. tO. A Wee ae nee 


Toledo Railways @ Light...... Aug. 
Janie to Aapaea tre ca. a ee ee 


Toronto Railway.......... w. Sept. 13 
Jan.AT to -daten eye ee en 


Twin City Traction............ Aug. 
Jatt to/ADSERT. a een ese amet 
20 week Sept.. 2... pecan eae 
Jated to datéelo sev eewosne aes 


Union, New Bedford.............Aug. 


dale tO AWS. 20: 0) veeeetee ara ise) 
Union RyN.Y, ....... Year to June 30 
Union Traction, Ind............. July 


Union Traction, Albany........July 
fanet to July 212, see ope 
Wear ending June 30 ....5....... 


United Traction, Providence ..May 
PETIT GLOSNLAY, BU Acaie ote ge Bes oe 
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Gross Earnings. 


1902. 
38,083 


1,061,379 
9,023,183 


579,574 
4,169,336 


24,378 
137,713 
105,918 
927,925 

19,079 
103,970 

24,340 
158,876 
138,642 
941,419 


38,608 
1,253,961 


3235534 
2,327,426 
69,101 


2,509,195 


38,390 
322.207 


1,021,759 
86,182 


139,679 
863,969 
1,461,892 


267,435 
I, 109,735 
267,435 
I, 109,785 


eeeceee 


coe eee 


928,898 


759531397 


50,626 
10,230 
39,331 
28,813 
34,234 
233,099 
200,993 


509,047 
3,801,408 


21,553 
117,463 


94,772 
862,562 


16,771 
89,694 
16,849 
TL4, 117 


124,491 
844,431 
38,866 
1,135,123 
283,589 
2,031,771 
68,416 
2,200,021 


73,106 
182,369 


916,009 
67,702 


133,903 
758,319 
1,331,879 


221,541 


989,296 
221,541 


989,296 


Net Earnings. 


1902: 


35,454 
3,956,905 


see eee 


eeeceeve 


eecveee 


oeeceee 


e@esvvcee 


see eee 


22,307 


eneceee 


oe eceee 


eeeeee 


esceeeor 


I9OI. 


eeoeree 


336,257 
3,682,784 


eovece 


eevee e 


oeease 


eorene 


aeeeese 


71,134 


ceoseee 


eonveevese 


161,554 


oe e eee 


er eeee 


eeveve 


evseeeve 


eeseevee 


Stated Reports of Companies 


Western Union Telegraph Co. 


*Statement for the quarter ending September 30, 1902. 


AAG | Me. ccusdsh ech sedld See 
SRUIPGRCS ies meee ek ee 


SOOM Ae... . 


PE GCOMIOUEISLULS MMMM... sis sieges tees ens oka be 


eneeesee eee 


1902 1901 Changes 
$2,100,000 $1,949,316 Inc. $150,684 
die <°252,550 239,040 Inc. PQv174 
. .$1,847,450 $1,710,276 Ine. $137,194 
Je°2L7,110 1,217,005 ine: 105 
.. $630,340 $493,271 ~— Ine. $137,069 
. 10,751,003 9,319,285 Inc. TiAgIn718 
$11,381,343 $9,812,556 Inc.. $1,568,787 


*Figures for current quarter partly estimated, those of Igor actual. 


The actual returns for the quarter ended 
June 60, 1902, were: Net revenue, $1,892,476 ; 
bond interest, $254,770; balance, $1,637,706 ; 
dividends, $1,217,008; surplus, $420,698 ; prev- 
ious surplus, $10,330,305; total surplus, $10,- 
751,003 

The company continues to show a gratifying 
increase, and there is no official evidence as 
yet that the loss of Pennsylvania Railroad 
contracts or competition by the Postal and the 


Net revenue....... 


ceoet ee eee ee 6 a 8 


eet et ee . eda cru cw ene 
Balance. eee. fede. ve ee A ie ee 


Tvidends =... sis bean. 


Net revenue is the balance after operating 
expenses, rentals and taxes have been deducted 
from gross earnings. The balance after in- 


oe ee eee 


oeoerer cers et ee eeere eo ee @ 


telephone companies has impaired its earning 
capacity. The company has paid 5 per cent 
dividends aunually since 1882, and its earnings 
are the largest in its history. The Wall Street 
Journal figures the company’s outstanding 
bonds at $19,660,000 and stock {$97,370.000. 
The approximate results for the fiscal year 
ended June 20, 1902, compare with the actual 
results of the previous year as follows : 


IQOI-2 1900-1 Increase 
. -$7,158,000 $6,685,248 $472,752 
5 OOL yy t 956,160 25,610 
» + 6,176,230 5,729,088 447,142 
.- 4,868,007 ApSoarOO 7s 2) Taree os ey Mae 
yep RyRO0; 228 861,081 447,142 


terest in I90I-2 was about 6.3% on the stock, 
against 5.89 for the previous year. 


International Traction Co. 


ANNUAL REPORT. 


Condensed balance sheet of June 30, I902. 


ASSETS. 
Pret OLAG A OW TOU GRPmmMEN, fC Se era coi vs Gil eu eqs oo nie ce ae Ruudalee 26 eas $29,471,418 12 
Fiith-year four per cent collateral trust gold bonds in Treasury... 2,267,000 00 
POOLE TOCOIV AD LOMME «(ecole echo yates 0 we 'cne ic veld so ol preuis Waa ares 237,126 I 
ee UA CS TER, Ae take gts wes Via. ais boas 8 go: 01+ solo aww egw 2,250 00 
OSU fee ONE SR, RII) ie ec en oP 6,128 49 
Bere eg 1 mE MOE hall Sse eslisie Jw b> <> dee's waar antie@lwieltta jo Set ey mena sl 9 en $31,983,923 52 
LIABILITIES. 
Se IEAL SOCK CONTIN. PAs chile dis fe dss we'y 5 Pe eG sic) RI Ser $10,000,060 00 
See URL CNONE PL Gt Oe L TREE ae hails ae = weiss as ahem plates oR wees 5,000,000 00 
Fifty-year four per cent collateral trust gold bonds .............. 14,715,000 00 
Peteee re ACCOU MN Lo meiey a LS ata ayais siainie ev hs ine oi p05 + nid og A o Pee mes 1,600,622 40 
Mota eliabilitiemm: oh pamtels ky sae «e's oe s's,s 


eeceecer ees eoeesreer sree ere ees eee eer eee 


5 dial eRe Cate ate cin Se 31,315,622 40 


668,301 12 


$31,983,923 52 
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THE ELECTRICAL AGE 


COMBINED INCOME ACCOUNT, 


Surplus income of owned companies before 
charging dividends 
Income of International Traction Co. (interest on 
loans to. owned companies). 2235. ~. ecg eee 
Total income 
Deduct : 
Interest on bonds, I. T. Co 
Interest, discount and exchange 


FEAXES =) SL ea eee ae eee Shel ae eather ier Broce 
Sundry expenses. co.) ceao hag edna Erte ee 
Total fixed chargespinterest; ete.7y a. 
Surplus for year.:. usce wise ss se artes ree ew elt 
eDeticity 


This company was organized in January, 
1899, for the purpose of consolidating and 
bringing under one management, with the 
natural resulting economies, a system of street 
railways connecting and serving a local popu- 


cooeoee wos oore ero wee ee ee eee ee ew 


eoeeereerereeoe e+ ee eevee eesreeoee se eo 


#eecseeervreoe ee 


Ig00 Igol 1902 
$350,254 88 $528,389 22 $1,135,554 38 
70,832 28 132,839 24 208,917 09 
$421,087 16 $661,228 46 $1,344,471 47 
457,120 00 462,884 45 . 497,920 00 
5,209 61 58.749 44 78,526 89 
2,250 00 4,500 00 4,500 00 
1,029 05 2,449 59 2,463 68 
$465,608 66 $528,553 48 $583,410 57 
*$44,521 50 $761,060 90 


$132,644 98 


lation of over 500,000, and covering a territory 
embracing Niagara Falls and the Niagara 
River, where the natural scenery attracts an- 
nually more than 500,000 people. Sixteen sep- 
arate companies were merged. 


International Railway Co. 


ANNUAL REPORT 


The following is the combined operating 
statement of the constituent companies of In- 
ternational Railway Company. It does not 


Fiscal year ending June 30. 
Gross receipts 
Operating expenses 
Earnings from operation 
Miscellaneous earnings 
Total earnings 


eeoeret eo oe eee ee ee ee ee oe eee tree eee eesees 


eocereereeoee ee eo ee eee eee eee 


eeceeeeesreceeeee see eee ee ee 8 Oo 


eee ees ee eee eee eee eee ee ee em ee eee ew 


take into account dividends declared, or 
other credits or debits to profit and loss 
account : 


Fixed charges, including interest on floating debt 


tovlel: Co 
SUE LUGE), 1. ss icvarere eters 
Per cent operating expenses to gross receipts. . 
(Trackage, equipment and operations of Cr 
in | the above.) 


The earnings of the Pan- American Exposi- 
tion period (May-November, Ig0I) were 
abnormal and are not therefore suitable for 
purposes of just comparison. The natural 


ceececeeee ees cee eee eee ee eee oe eee we ewe 


1900 I9OI 1902 
$2,575,921 $3,129,094 $4,426,675 97 
1,374,673 1,574,887 2,256,481 44 
1,201,248 1,554,207 2,170,194 53 
74,084 95,566 139,826 53 
1,275,332 1,649,773 2,310,021 06 
925,077 1,121,254 1,174,466 68 
350,255 528,389 1,1351554 38 


53% 50% 51? 
osstown Street Railway Co. of Buffalo included 


growth of the company’s business may, how- 
ever, be seen from the following comparison 
of gross earnings of the first seven months ae 
1900 and 1902: 


POUL ate a. «oo c's ou wkip ng als Oe Bote Cae Cae 209,175 51 250,149 69 19.5 
TNOISA CLs ea v's 3. Fo Pvleicon a ane RE ee 190,591 39 225,159 66 Tioee 
LSE es a os 3 a0 ap atecaie me ocuttea ee oe eae ee 206,239 45 256,340 69 2404 
UDELL Men) 3. o's Ss Sa SA SE ed can ae 198,093 78 246,848 54 24.6 
UV UDMA se Ss, 52s v0 noah, to Wh iy sar he tates een tere 203,389 22 259,470 41 278 
PRT CAS ME rs. a. «c's. che, sie i tes beh a haat ae eae Pc 213 C2e=Ns 266,065 46 24.4 
JUL Nereis bs ode Se Ry aes ere ere ARE 241,556. 95 222,117 19 “¥S3ha 

MPOreeyL yet. She E RT, et rabid vals eee cen eee 1,462,869 78 1,826,151 64 24.8 


This corporation was organized in. February 
last with $17,000,000 capital, all of which is 
owned by the International Traction Co. In- 
ternational Railway Co. has no funded debt, 
but it has assumed the payment of the out- 


standing bonds of its constituent companies 
amountiug in the aggregate to $10,928,000. It 
1s intimated that a substantial amount of the 
bonds will be retired at any early date. 


STATED REPORTS OF COMPANIES 923 
Manhattan Elevated Railway, New York 
GENERAL BALANCE SHEET JUNE 30, 1902. 
Assets— 1902 I9OI 
Sree eu Gt UMM: as. vse Codes Wetec y Aes sya eto CRIN ee, $76,826,427 $68,432,898 
PR MELOCHCCS UM OUMME, 5 35 a ca aoc uy Ler eee og ree be 14,014,000 14,014,000 
Biruermpernt: investments, real estates) so. w.0e coos. Ooo Oe, 3,239,864 3,268,348 
Rena OM Ha nicl, GUCMEP, « 042s sii’. HERS. eae WEES eas ke odin 569,919 347,908 
Due on account of SERIE <5 « Sinva ec MMR UE ee TE ek Te en 15,588 9,753 
pate PACCOUMLS J jEEML . . 5 o's si NER COE tie pee 44,208 225,015 
TCC E hs MOE. sc a oy Caste e teu we. Mey ela iN 221,847 150,697 
Perot OURtera lamer. «4, 1 Sosa. War ioaaicioit eke tole (ca we oe 3,763,522 9,604,416 
ere Stet VCliiseee.. . ss Wels ug Cee MUL We GeL Ge Soe Carew ote ete 300,000 
RUT DEOMI WIOUGEEY . . o.. dvi hog aa apie oho ate eae ee et Ln 4,592 9,000 
SRS Mee PM cc. a sete Wes Gar ne Ure arae ee dete Benak 26,613 240,557 
TEAL SINS: SPR cher Sieh wee Time? ta, seniielans (es ak U $98, 726, 580 $96,602,594 
Liabilities— . . 

EDR CHO SOS O86... 5 i-inr aes ara gam aess Min tga e Skee aU Ay $48,000,000 $47,999,700 
et En Es sw ig oe ee eee ee ee ee 39,545,000 39,554,000 
Peeneettat Railway.) bonds, special . sia ves.se cls e ie tele i ee ee 300,000 
pa e> co segs oti ati as oe ee ee na Pee Ue he 22 
Bere eee aU aCe met., . 6. ou. te din ees ch wt) Olen a a a me 292,769 362,709 
ARI DAUN TMM. | 5 Sb a.c's soso wtte ode hw vs Cos Kink Gane Unk ae 75358 27.358 
Wyancs,eupplies, ete: 7.....2:..% Malai cn Wastes wittrs Rhee earn ae seater LS sig Boggs) 457,452 
TN ons lv cin cle utes mee o 4aus Soe aa ee ee B37 301 2,660,911 
CUO SE RUSS, os.) 2 a a PO a eo td la tv DN di Se) 68,260 53,118 
Convertible CRORE CALCS octal sled soca Oe ARMOR ee eee 42,035 42,035 
Se MSS Ne PE 6c otha a de Sk ed bene coe Doe een ee wae 56,349 36,038 
eee MICE MSU NE MNS 000 6°. ose oo 'e ee oP bo ccd vn Ode coe a ee 6,259, 730 5,106,273 
PE UM ERIM LICE, Wr oe5 hcg Care kis prs) Cinch ake es ire ee $98:726,580 $96,602,594 

The results for four years are as follows : 

IQOI-02 1900-OI 1899-00 1898-99 

Gross Berri Sees 0 hes ss eae ate. $19,665,911 $9,416,888 $9,138,573 $8,719,495 
RIDELAUI CoE PCNSeSee a we eee ede 55518, 585 5) 2535230 5,232,620 5,261,167 
ENCUICATIIN GS tee ee S eens 5,147,326 4,163,658 3,905,953 ; 3,458,329 
RPE UNINCOUIG.§..5 sae. Mees ba civ eie's ers cece 825; 500 836,384 831,325 340,600 
GR Let nt oe EME oe ha eee he's 5,773,126 5,000,042 4,737,278 3,798,929 
Pixed CHESS. Pen see ee cee eb eae. 2,699,671 2,677,706 2,707,765 2,678,417 
PRBHIANCO. yc... cob ot ae iia st 3,073,455 2,322,335 2,029,513 1,120,511 
BEV MCTIC GS el ey UNE, oan Gs ees (4%)1,920,000 (4)1,920,000 (4)1,920,000 (4)1, 380,000 
BC RSTIIEG sp ORES « «died ibis wae’ = sur. 1,153,455 sur. 402,335 sur. 109,513 def. 259,488 


Traffic figures show a very large increase. 
The number of passengers carried in 1902 was 
215,259 345 as against 190,645,741 in Igor and 
184,164,110 in 1900. Known causes for this 
gratifying exhibit are improved facilities, the 
partial change from steam to electricity for 
motive power, an attractive system of transfers, 
and an uncommonly cool summer, The com- 
pany is fast overcoming the effects of surface 
traction competition which was so apparent in 
the years from 1895 to 1899. ‘The latter year 
the traffic fell away to 175,000,000. But the 
company has not gotten back to the banner 
year of 1893 when upwards of 221 million pas- 
sengers were carried, but if a gain of more 
than 25,000,000 passengers can be made in one 
year, as shown by the latest annual report, 
what may be expected when the air lines are 
fully equipped electrically and. completely 
as to rolling stock? Earnings so-far in the 
current quarter are very satisfactory, being not 
only largely an excess of those of the corres- 
ponding period last year, but showing a relat- 


ively larger increase then was shown by the 
quarter ending June 30. In fact there is a 
steady increase from day to day, and it looks 
as if the road would be carrying 1,000,000 pas- 
sengers daily before long. The east side lines 
are in full electrical operation, and the change 
is not only an economical one bat immensely 
popular. At first only three cars could be run 
to a train because the manufacturers delayed 


--equipment, but now each train has its full 


complement. Preparations are almost finished 
for operating the Sixth Avenue branch ‘The 
company is paying four per cent on the stock 
and earning about 6%, but those who know 
about the inside business say it will not be 
long before the earnings will show 8 per cent 
earned annually. New York’s: steady growth 
of population, notably in the Bronx, is of great 
benefit to Manhattan. It is expected that the 


-new East. River bridge traffic will be quite 


beneficial to the elevated. What will happen 
when the underground roads are in Sige 
is not yet worrying the management. 
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American Railways Co. 


Balance sheet as of June 30, Igo2. 


ASSETS. aS Seas 
1902. I9OI. - wes 1902. I9OI. 

Cost stock and bonds $3,468,196 $3,414,849. . Capital stock .......... $3,751,000 $3,751,000 
Bills and accounts rec’d. 2,830,460 164,409 - - Coll. Tr.-5% bonds... :.. 2,500,000 " = Gia 
Taxes, capital stock to Bills\ payable: ».s72 423% 75,000 1,245,630 

December 31, I90I. 1,687 1,687 Bills audited «3. foes: « EE,636)° 4) ee 
Office furniture, etc..... 2.502 2,502. = Ace; ins: fant. eaeee es 29,442 20,294 
Eng. dept. instruments.. 744 108 Int. accrued bonds ..... 6,625 1,350 
Discount loans, not due.. 3.492 1,555 Int. acer.:fit debti:.is:: 3,730 > Mae ee 
Interest on bonds owned T5000) 53i wap aac Bal. due sub.-Cos... 2%... 26,564 71,820 
Dividends decl’d not due Profit and loss.......... 330,855 206,313 

Stock owned) ¥ eee RU meee 31,681 
Due Page Construction 

BOY vi525a Ro ardelpeave os aren emo cae 1,603,702 
Bridgeton & Millville 

extensions oye sanien «ania ay eee ee 4,870 
Port. Norris ‘exten. ete? 234:586]8ie8) ce ea 
Coll) Tr. '5°¢ bondsintréas 910,000")... 
Or) RU ed RC or Ra 67,303 7T,OAT 

‘Potal see Nae eet iy $7,534,264 $5,296,407 ‘Lotal iwc easel < $7,534,264 $5,296,407 


+150,000 Bridgeton & Millville Traction Co. first mortgage 5 


% gold bonds will be 
issued in part settlement of this amount. 


COMPARATIVE EARNINGS. 


1902. I9OI Changes. 
Gross‘ sibs Cov, cymes. od «Se a eta ee Oe $1,009,496 $814,297 Inc $165,189 
GGTOSS 13s. 2 eet ieee 6 oh 5 clade ae See e hap amt aia Ans ia eee nes 370,384 274,623 Inc. 95,7601 
Total deductiongsytand (s'+ 0 wae ten 6 atce ens See ere "$67,652 $49,517 Inc. $19,135 
Netiincomie. .,qacuesas «sa se eee eae eee at eee AOA TRE 226, 306 Inc. 76,525 
DivA(Ai KR. Co Sstocli asc vata eneaiccad setcnte. oan bee naa ate 178,178 112,530 Inc. 65,648 
FProfitiand losspsurplug: Sic eeasmineriee) «ate eee 124,552 113,576 Inc. 10,976 
Balancer] une Our, Fe ch a cere aie ere een 330,865 206,313 Inc. 124,552 


The net income was roundly eight per cent 
on the capital stock. Three dividends of 13,% 
each were declared for the year. During the 
year, the issue of {2,500,000 American Rail- 
ways five per cent collateral trust bonds was 


President DeCoursey says that there is good 
reason to believe that, with the extensions 
now in process of completion and the new 
plants being erected contiguous to the com- 
pany’s properties, the increase in earnings for 


made. 1903 will be relatively larger. 


Union Traction Co., Philadelphia 


Operations for year ending June 30. 


1902 Changes 
Number of passengers carried....... Pe Er eiek,. Pt PE i: 325,801,963 Inc. 23,576,677 
Receiptsitrom passengers, 2:45 fsa: ok acco ee ee $13,969,232.77 Inc. $699,767 50 
Operating expenses 454385 Sei 5 7s, Chia nea dual at a eaeeas 6,402, 338.24 Inc. 566,152.89 
: ; $7,566,894.53 Inc. $133,614.70 
MisceHaneous receipts, interest; ete........c.00-.cedeewerans 148,925.53 Dec. 13.289. 78 
| $7,715,820.06 Inc. $120,324.92 
Licenses and taxes, paid and accrued ...,...asseesseenvenn abe 903,841.59 Dec. 126,121.87 
$6,811,978.47 Inc. $246,446.79 
Freed charges, paid and. accrued J.< i, 2... sane eased ees 5»733,939-94 Ine 29,674.70 
$1 ,078,038.53 Inc. $216,772.09 


Operating expenses, iucluding licenses and taxes, 5223,%. 


FINANCIAL NOTES 


Financial Statement by the President, John B. Parsons, 


ASSETS. 
Ei sass bie i es yt $ 230,463.93 
Serednsnrance fund oy... ce en 242,995.00 
Advanced to leased lines......... 6,659,555.06 
Material and supplies............ 259,938.73 


Construction and equipment..... 4,728,885 .69 
EOL ACO 0 Male) gE TG cs ses a e's 617,837.88 
Accounts receivable ............. 30,426.90 
Sundry stocks, bonds and mort’gs 5,225,703. 36 
Pranenise ACCOUNE. Mijas.) 0 eos was 90,248.75 


$18,086,055. 30 


This is the seventh annual report of the 
company. The following roads which were 
under constrnction at the time of the last re- 
port have been completed and are now in oper- 
ation, namely: From Frankford to German- 
town, via Orthodox and Arrott streets, Fisher’s 
lane, Wyoming avenue, Fifth street, Olney 
avenue, Thorpe’s lane and Chew street; and 
on Fifty-second street, from Lancaster avenue 
to Baltimore avenue; and on Forty-ninth 
street, from Chester avenue to Baltimore 
avenue. 

The following bonds of the underlying com- 
panies fell due, namely: December Ist, 1901, 
$150,000 Lombard and South Streets Passenger 
Railway first mortgage 5 per cent bonds. 
These have been extended for 50 years at 3% 
per cent interest. March Ist, 1902, $75,000 
Hestonville, Mantua & Fairmount Passenger 
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LIABILITIES. 
Capital stockignae... Crm. seek ee $10, 500,000.00 
Income fire insurance fund...... 31,418.37 
Accounts pavable {77 no steek ae 204,191.50 
Accrued maintenance accounts. . 218,819 52 


Fixed charges, & taxes accrued. 


1,560,000.00 
Open accounts due leased lines 


in 999 years without interest. . 902.568.28 
Deposits of underlying companies 239,012.31 
ristee account iin eran d eae 120.00 
Brottrancdsloss sy. iit outages oes 3,097,429.27 


$18,087,055 .30 


Railroad Company first mortgage 6 per cent 
bonds. These bonds have been paid off and a 
like amount of 3% per cent consolidated mort- 
gage bonds of the said company issued iu their 
stead. 

The fire insurance fund has been increased 
this year by the addition of the following 
securities: 525 shares Philadelphia Traction 
Company stock, $70,o00 in first mortgages on 
real estate, $1 437.50 in ground rents, making 
total securities in fund: 3,625 shares Phila- 
delphia Traction Campany stock, $279,200 E]l- 
ectric and People’s four per cent stock trusts, 
$199,000 in first mortgages on real estate, and 
$1,437.10 in ground rents. 

By action of the directors, $1,500,000 bonds 
were issued and the property duly leased to 
the Philadelphia Rapid Transit Co., which has 
operated it since July I, 1902. 


Financial Notes 


Chicago City Railway will issue $1,000,- 
ooo additional stock. 


Pueblo, Col. Gas @ Fuel Co. has 


authorized a bond issue of $600,000. 


United Traction & Electric Co. of New 
Jersey, increased their last quarterly dividend 
one-quarter per cent. 


Memphis, Tenn. Union Railway Co., 
has filed its $1,000,000 mortgage, the Mercan- 
tile Trust Company, New York, being trustee. 


Syracuse Lighting Co., N. Y., earnings 
for August increased 1634 per cent gross and 
net 42.95 per cent. Harnings of the gas com- 
pany are included. 


International Traction Co. syndicate 
has been dissolved by the payment of 4 per 
cent collateral trust bonds and preferred stock 
under the agreement of March 1, 1899. 


American Railways Co. has sold to 
Bloren & Co. of Philadelphia, the remaining 
$150,000 Bridgeton & Milville Traction Lo., 
half million first gold 5s due January I, 1930. 


Selma, Ala., Lighting Co. has filed a 
mortgage to secure $250,000 5 per cent 
bonds, dated July 2, 1902, and due July I, 1932. 
West End Trustee Co., Philadelphia, trustee. 


United Railways Co., San Francisco,earn - 
ings for August increased $100,000 over the 
corresponding month of 1901. We state this 
on the authority of Brown Bros. & Co., New 
York. 


A suit to foreclose the mortgage of 1894, 
securing $60,000 bonds, has been brought by 
the United States Trust Co.. of Kansas City, 
against the Citizens’ Telephone Co. of St. 
Joseph, Mo. 


lowa Hematite Electric Railway, 
incorporated last June and which recently in- 
creased its capital from $25,000 to $250,000, has 
filed a mortgage at Wauken, Iowa, to secure 
$1,500,000 twenty-year 5s. 


Manufacturers’ Light & Heat Co. of 
Pittsburg, has increased its holdings of Tri- 
State Gas Co. stock from $949,700 to $1,410,966 
by the issue of its own treasury stock to the 
authorized limit, five millions. } 


A Michigan Traction combination is re- 
ported from Detroit, involving all lines in the 
lower peninsula, excepting the United Rail- 
ways and the Monroe & Toledo Co., and call- 
ing for from 30 to 40 millions capital. 


Automatic Electric Co. of Chicago, has 
increased its capital stock from $2,000,000 to 
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$3,000,000, and intends to close the Strowger 
factory, acquired this year, and will move into 
a much larger building now being finished. 


Worcester Railways & Investment 
Co., by consent of the Massachusetts Railroad 
Commission, -will issue $350,000 new stock at 
$116 per $100 share for the purchase of real 
estate, rolling stock, equipment and building 
expenses. 


Leominster & Canton Street Rail- 
ways, (Worcester, Mass.) $148,000 5 per 
cent first mortgage bonds of 1887 are to be re- 
deemed at 105 and interest, at the office of the 
Worcester Consolidated Street Railway Co. 
this month. 


Clarence H. Mackay, of the Postal Tele- 
graph Co., says there is absolutely no truth in 
rumors to the effect that negotiations are going 
on between his company and the Western 


‘Union Telegraph Co. with a view to consolida- 


tion or sale. 


Consolidated Gas Co. of Pasadena, Cal., 
$250,000 capital, has passed to local capitalists 
and they have elected the following officers: 
J. H. Holmes, president; H. H. Markham, 
vice-president; W. R. Staats, secretary; F.C. 
Bolt, treasurer. 


Electro Gas Co. shares, which were sold 
at auction last month tor 117, was incorporated 
under the laws of West Virginia in 1894. The 
company owns calcium carbide patents for the 
manufacture of acetylene. A. N. Brady is one 
of the directors. 


Alton @ East Alton Railway @ 
Power Co. is building an extension to East 
Alton, Ill., and has certified to an increase of 
capital stock from $100,000 to $25,000. This is 
a subsidiary company of the Alton Railway 
Gas & Electric Co. 


Consolidated Railway Co. of Spring- 
field, Ill , have funded $125,000 of underlying 6 
per cent bonds by the exchange of $123,000 con- 
solidated 5s. The old bonds were retired at 
105. This leaves $100,000 underlying first mort- 
gage bonds due Ig1I. 


Curtis & Sederquist of Boston, have 
issued a circular offering at Ior and interest 
$50,000 5 per cent 50-year gold bonds (prin- 
cipal and interest—January-July—payable at 


the Colonial Trust Co., New York) of the ° 


Corning, N. Y. Gas & Electric Co. 


Otis Elevator Co. subscriptions to new 
stock closed with the first of the current month 
and were limited to $1,090,000 of the $2,000,000 
increase. The English branch has arranged to 
take over the business of R. Waygood & Co., 
and more new stock will be issued. 


H. E. Griffiths is authority for the state- 
ment that the Stockton, Cal., Electric Railway 
proposes to issue $1,000,000 bonds. H. E. 
Huntington got control of tae property last 
June and is applying for franchises to extend 
the system to Lodi and other suburbs. 


Houghton Co. (Mich.) Electric Light 
Co. has executed a first mortgage to secure 
not exceeding $1,000,000 of 25-year five per 
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cent gold bonds due January 1, 1927, but sub- 
ject to call as a whole at 107% and interest. 
Boston Safe Deposit & Trust Co. trustee. 


Pacific Light @ Power Co. of Los 
Angeles, Cal, has filed a mortgage with the 
Union Trust Co. of San Francisco, to secure ten 
million 40-year five per cent bonds, the first 
coupon payable January I, 1903. It is propos- 
ed to absorb the San Gabriel Electric Co. 


Toledo Railways @ Light Co.’s 
$12,000,000 capital stock was, last month, listed 
on the New York Stock Exchange. Claude 
Ashbrooke of Cleveland, says the company 
earned 3 per cent last year and predicts a 
steady appreciation of the stock to above 50. 


Dallas (Tex) Electric Co’s property was 
sold at receiver’s sale Aug. 5 for $300,000 to 
representatives of the Dallas Electric Light & 
Power Co., who are reported to be interested 
with A. K. Bonta and the Boston capitalists 
back of the new Metropolitan Street Railway. 


Thompson, Tenney @ Crawford are 
offering $150,000 of the $350,000 first mortgage 
5 per cent sinking fund bonds of the Con- 
cord, N. H., Electric Co., American Loan & 
Trust Co., Boston, trustee. These bonds are 
redeemable at 107% and interest after July 1, 
1906. 


New England Gas @ Coke Co. assess- 
meut of $10 per share on the stock deposited 
under the plan of reorganization has been made 
payable on or before October 10. A foreclosure 
decree was entered in the United States Court 
last month, the amount due on the mortgage 
being $16,862,000. 


Toledo @ Western Electric Railway 
securities were offered some months ago for 
subscription on a basis of go and interest 
for the bonds and a $500 stock bonus with 
each $1,000 bond. In Cleveland last month, 
the bonds sold at 97% to par and the stock at 
$23 to $25 per share. 


W. J. Hayes & Sons, of Cleveland, are 
receiving subscriptions for $750,000 of the 
Cleveland, Painsville & Ashtabula Electric 
Railway Company’s $7,000,000 five per cent 
first mortgage gold bonds, at par and interest, 
$1,000 stock bonus with each $1,000 bond. For 
extensions $250,000 are reserved. 


A Jersey Traction Consolidation is re- 
ported from Trenton, having to do with a 
merger of the North Jersey, the Jersey City 
Hoboken & Paterson and the Central New 
Jersey Cos., by Gen. Samuel Thomas, Edwin 
Gouid and other capitalists interested in the 
Staten Island Electric Traction to Elizabeth- 
port. 


Rutland, Vt. Street Railway Co. 
bonds ($81,600) outstanding were called for re- 
demption at the Rutland County National 
Bank last month, the holders having the op- 
tion to exchange the same for an equal amount 
of the first mortgage five per cent 50-year gold 
bonds dated July I, 1902, interest payable Jan- 
uary I and July 1, 


Belleville, Ill., Gas, Light @ Coke © 
Co., capitalized at $150,000, and having $50,000 
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4 percent bonds, has passed under control 
of a syndicate, which includes Rudolph Kley- 
bolte & Co. of Cincinnati, Turner & Herder 
of Belleville, Stephens, Turner & Foreman of 
East St. Louis and H. M. Byllesby and W. N. 
Horner of Chicago. 


Cheyenne Light, Fuel @ Power Com- 
pany first mortgage 5 per cent gold bonds 
to the amount of $150,000 can be had through 
Chicago bankers (Mac Donald, Mc Coy & Co.,) 
who give a statement showing gross receipts 
to have been $50,196 and net $25, 246. Presi- 
dent F. E. Warren says extensive improve- 
ments are contemplated. 


New England Electric Vehicle Trans- 
portation Co. paid a second dividend in dis- 
solution of $1 per share last month. This makes 
$3.50 a share paid in all, and with the exception 
of a small dividend, to be rendered as soon as 
various suits now pending are settled, will be 
the final one. The company has converted 
about all its propertv into cash. 


Detroit Telephone Company’s first 
mortgage bonds are in default and deposits are 
being made with the Central Trust Company. 
It is explained that the Michigan Telephone 
Company bought control of the Detroit Com- 
pany under certain frarchise stipulations, but, 
not living up to the agreement, was ordered 
by the court to do soand an appeal is pending. 


Lake Shore Electric Railway, of Cleve- 
land, will issue $4,000,000 bonds for refinanc- 
ing purposes. Of this amount $1,500,000 will 
be purchased by a syndicate of Cleveland 
business men, and the. remainder of the issue 
will be held in escrow for the redemption of 
outstanding securities. Thecontrol of the road 
will revert to the syndicate upon delivery of 
the bonds. 


Subscriptions for the 5 per cent bonds of 
the Springfield & Central Illinois Electric 
Railway are being received by the Columbus 
Finance & Trust Co «f Louisville, Ky., at 
par with a bonus of 75 per cent in stock. The 
capital stock amounts to $1,500,000 and the 
bonds to $2,250,000. It is proposed to acquire 
the Springfield Consolidated Railway Co., and 
build a line to Girard, twenty-six miles and 
another to Riverton, six miles. 

Chicago Corporations will have to pay 
a larger tax than ever the coming year. Assess- 
ments were as follows: 


Peoples = Gas... 43> $14,725,000 Inc. $5,675,000 
Chicago Edison 5,000,000 Inc. 1,500,000 
Chicago Telephone 5,620,600 Inc. 1,510,670 
Chic. City Railway 10,255,000 Inc. 3,255,000 
Chic. Con.Trac. Co. 4,562,000 Inc. 3,064,000 
Chic. Union Trac. 14,500,000 Inc. 3,780,400 
Commonwealth El. 1,500,000 Inc. 1,205,000 


Interurban Street Railway Co., lessee 
of the Metropolitan Street Railway Co. New 
York, will shortly open a new electric line be- 
tween Iogth street and Columbus Avenue and 
Cortlandt St., via Columbus and Ninth Aven- 
ues and Washington and Greenwich Streets. 
During last month the Company opened a 
new line between 116th street and Amsterdam 
Avenue and the Christopher Street Ferry via 
Amsterdam, Br Ost aa Columbus and Ninth 
Avenues. 
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American Light & Traction Co. will 
this month take over the Jackson, Mich. Gas 
Co. on a basis per $50 share of $41.67 in 
cash or 40 in preferred and 12 common stock 
of the A... & T. Co, The Jackson Co. has 
outstanding $310,000 40-year 5 per cent gold 
bonds. The American Light & Traction Co. 
has already absorbed the Consolidated Gas 
Co. of New Jersey and increased its own capital 
stock to $8,570,800 preferred and $4,444,400 
common. 


Interborough Rapid Transit Co. 
stockholders having voted to increase the 
capital stock from 25 to 35 millions to provide 
funds for building the new tunnel from Man- 
hattan to Brooklyn, holders of voting trust 
certificates of record September 15, were 
offered the right to subscribe for the new stock 
at par in the proportion of 4o for 100 held. 
The first installment called amounts to 40 per 
cent. Contracts for the tunnel were signed 
last month, 


Welsbach Co.’s_ second annual report 
shows total profits of $538,537, a decrease of 
$87,300, a balance after charges of $106,877, 
and a surplus of $36,877, being $73,004 less 
than the surplus reported for ten months end- 
ing May 31, 1901. President Mason says it has 
been the custom to pay the dividend in June. 
As the fiscal year closes May 31, it is impossible 
to have an accurate profit and loss statement 
compiled to June, therefore the dividend ques- 
tion will be taken up later for consideration. 


Edison Electric Go., Los Angeles, Cal., 
will probably increase its capital stock to $10,- 
000,000, of which, it is reported, $4,000,000 will 
be 5 per cent cumulative preferred, the plan 
being to consolidate the Edison of Redlands 
Light & Power Co., Santa Anna Gas & Elec- 
tric Co., Pasadena Electric Co. and other 
junior corporations. Apropos the Los Angeles 
Electric Co., of which W. B. Cline is presi- 
dent, and Wm. H. Burns, secretary and treas- 
urer, asks the stockholders to vote October 29, 
in tavor of issuing $500,000 gold bonds. 


New Orleans Railway’s development 
was further advanced recently by the Finance 
Committee of the City Council reporting 
favorable on the bid of Herbert A. Bullard, of 
Cincinnati, for the construction of a municipal 
electric lighting and power system for $1,369- 
611. The Railways Company will, if their 
offer is accepted, take over the St. Charles 
Street Railroad. at $210 per share, paying $50 
per share in cash and the balance within two 
years at 5 per cent. per annum; or, in lieu of 
the $160, will make the payment in forty year 
5 per cent. bonds. 


National Trust Co. of Louisville, Ky., 
has issued a circular. offering to buy not less 
than 80 per cent of the $700,000 capital stock 
of the Kentucky Heating Co., and it is believed 
this foreshadows a plan to consolidate the city’s 
gas, electric light and street railway interests. 
It is proposed to give two shares of 5 per 
cent cumulative non-voting preferred stock in 
a new company, to be known as the Louisville 
Heating Co. for each $100 share of the old cor- 
poration. The total issue of the preferred is to 
be $1,600,000, of which $200,000 is to be held in 
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the treasury, to be sold for cash at not less 
than par, the proceeds to be used for exten- 
sions. 

The Bank for Electrical Undertak- 
ings, of Zurich, owned by the Allgemeine 
Electricitaets Gesellschaft, of Berlin, in its 
yearly report, which has just been issued, 
thinks that American trust ideas must be adop- 
ted by the European electrical companies. 
This statement is the result of the crisis in the 
German electric industry. The present ruin- 
ous competition is working an infinite amount 
of harm. Much discussion regarding a remedy 
has been occasioned and the belief prevails 
that bringing the producing capacity of the 
works more in harmony with the demands of 
the market would bring about a more healthy 
state of affairs. 


Cambridge Gas Light Co directors have 
asked stockholders to join a pool for mutual 
protection. The Massachusetts Gas Co. is a 
security holding company, formed by Kidder, 
Peabody & Co., and J. & W. Seligman & Co., 
in their plan to reorganize New England Gas 
& Coke Co., and take over the securities of 
several gas, electric light, heat and power com- 
panies, including those of the Cambridge, 
Brookline, Jamaica Plains, Dorchester and Bay 
State Gas. The Cambridge Co., which has 
paid 10 per cent on $700,000, has a surplus of 
$371,458. Directors, on. discovering outside 
interests seeking control, appointed President 
Vinal, Treasurer Barnesand E. A. Hildretha 
protectory committee 


Cincinnati Traction Co.’s merger plans 
have made further progress. In August stock- 
holders of the Mill Creek Valley Street Rail- 
way and of the Hamilton, Glendale & Cincin- 
nati Traction Co. voted to consolidate the com- 
panies under the title of the Cincinnati & 
Hamilton Traction Co., capital $2,200,000, of 
which $1,100,000 is five per cent cumulative 
preferred The $1,750,000 capital of the Mill 
Creek Valley Co. was exchanged dollar for dol- 
lar, and the capital shares of the other com- 
pany went in ona basis equal to I00 per cent 
in new preferred and 80 per cent in new com- 
mon. September 30 the shareholders were to 
vote on a proposition to lease the property in 
the interest of the Cincinnati Traction to the 
Cincinnati Interurban Co., under a guarantee 
of 5 per cent on the preferred and from ¥% to 
4% on the common. 


Calumet Gas @ Electric Co.,of Chi- 
cago, is becoming important. It was incorpor- 
ated early this year and now certifies to an 
increase of capital from $5,000 to $500,000. 
The name will probably be changed to the 
Calumet Lighting Co. Gas franchises were 
sold to the People’s Gas Light & Coke Co. 
last year. Control of the Harvey Water & 
Light Co., has. been acquired through the 
medium of the New United Water & Light Co., 
whose $200,000 of 5 per cent bonds are 
guaranteed by the Calumet. Granger, Farwell 
& Co, negotiated the deal, bondholders being 
offered 101 either in cash or in United Water & 
Light 5s at 97%, the stockholders to have 
77 in cash or bonds at 90. The Calumet owns 
the plant on Chicago {Heights and covers 
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practically the entire electric light field south 
of Chicago to the Indiana State line. Samuel 
Insull, president of the Chicago Edison’ 
Co., and his associates, who control the 
Calumet, have also bought the Waukegan 
Electric Light Co., the Highland Park Electric 
Light Co., and the Evanston Electric Illumi- 
nating Co., the Highland Park plant serving 
the territory inciuding Lake Forest on the 
north and Glencoe on the south. This, saysa 
local paper, practically covers the field north 
of Chicago as far as and including Waukegan, 
excepting the Yaryan plant at Evanston. 


The Copper Situation has been compli- 
cated by several expert statements as to the 
quantity on hand and by a general discussion 
of the trade conditions, but none the less it 
seems plain that there is too much copper in 
sight to expect prices to advance naturally and 
hold. It is evident to us that the consumption 
is enormous and will be for months to come; 
in fact it will increase when the anthracite coal 
strike isended and the miners are able to meet 
the normal demand. Men of influence in the 
copper trade are endeavoring to restrict pro- 
duction through co-operation so as to facilitate 
the marketing of the surplus supplies, but if 
they succeed in getting the big producers to 
agree it is unlikely that they would favor an 
early advance in prices with a certainty of 
stimulating activity among the independent 
mine owners. Standard Oil methods injected 
into the Amalgamated Company management 
would doubtless be beneficial to the general sit- 
uation in the long run and win back public con- 
fidence to a corporation which badly needs di 
versity of ownership. Two years ago under 
normal copper conditions this country was 
consuming at the rate of 25,000,000 pounds of 
copper per month, and at a normal yearly in- 
crease of 109%, the consumption to-day would be - 
30,000,000 pounds. No factories have been 
built and no new consuming demands have been 
created sufficient to bring this consumption up 
to 50,000,000 pounds, as some enthusiastic ‘au- 
thorities’ have stated. The latter figures would 
mean a copper famine, as that is just the rate of 
our production. We are adding torather than 
diminishing our stocks of red metal, for assum- 
ing a consumption during August of 35,000,000, 
or a 40% gain in two years, there was left over, 
after balancing exports and imports, 3.747 tons, 


‘which increased the visible stock of copper 


just to that extent. When the so-called inter- 
rupted production again comes on the market, 
exports must show a marked increase, or the 
stocks on hand will increase more rapidly than 
they are now doing. Great activity in electric 
industries in Great Britain is expected to 
materialize before verylong. The possibilities 
in this direction are very great since interurban 
trolley communication has so far hardly been 
introduced into the United Kingdom. There 
is stilla great field in Continental Europe, and 
the equipment of electric lines calls for a large 
amount of copper. As such enterprises were 
held back by the Boer war there is all the more 
reason toexpect their rapid prosecution as the 
European people emerge from the commercial 
effects of that long conflict. In some foreign 
circles views on the copper position areconfident 
and higher prices for the metal are looked for. 
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The Marine Flyer Arrow finishing her world’s-record mile off Irvington-on-the-Hudson, September 6, 1902. 


From a photograph taken for the World. 


The Yacht Arrow, 


Time: 1 minute 19.8 seconds. 


the Swiftest of the 


| Marine Flyers 


Cyyek the same waters where Rob- 
-ert Fulton ninety-five years ago 
succeeded in astonishing the world 
with the first successful steamboat, 
another American, Mr. Charles R. Flint, 
has recently made a new world’s record 
by sending his little vessel Arrow over a 
measured mile in the astonishing time of 
one minute nineteen and eight-tenths 
seconds. _ 
Think of it. 
Think of the contrast between the 
Clermont of 1807 and the Arrow of 
1902; between the speeds of the two and 
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of the contrasted speeds of the Arrow 
and other objects which we are wont to 
regard as the synonyms of speed? 

The two-minute trotting horse is yet 
to be developed. . But even if he were 
here the Arrow would pass him in a 
race as if he were tied to a post, and at 
the end of a mile*would leave him 1,769 
feet. behind, or a little more than one- 
third of the distance. 

The swiftest running horse would be 
distanced almost as easily and would be 
more than a thousand feet in the rear at 
the end of the mile, while the greyhound 
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and carrier pigeon would each have 
about all they could do to keep abreast 
of the wonderful marine flyer. 

Of the vehicles for the carrying of 
human beings none can compete in 
speed with the Arrow, except the ice 
yacht and express trains. To drive a 
boat through the water at a rate of more 
than forty-five miles an hour means that 
she must cut her way through sixty-four 
feet of water in each second of time. The 
fastest of sprinters, making a hundred 
yards in ten seconds, does not run at 
one-half this speed. 

The Clermont, amid the plaudits of 
an admiring crowd, started off on her 
first voyage to Albany in 1807, and 
“against wind and stream,” as was ad- 
miringly said at the time, made I10 
miles in twenty-four hours. This was a 
little more than four and one-half miles 
an hour. The Clermont was driven by 
a Watt engine of twenty horse power. 
The Arrow has engines which develop 
4,000 horse power, 

The Arrow made her record run on 
September 6 on the measured mile off 
Irvington, on the Hudson River. 

This course begins at Ardsley and 
ends off the pier of Miss Helen Gould’s 
place at Irvington. The course was laid 
off originally by private yacht owners, 
but later, at the request of Mr. Flint, 
was measured by officials of the United 
States Coast Survey attached to the 
steamer Bache. They took the measure- 
ments by triangulation, and after fixing 
the boundaries of the course, marked 
the ranges for these by erecting three 
range posts on the shore at either end 
of the course. The time of the yacht 
was taken by Wallace B. Flint, a brother 
of the owner, and an Associated Press 
reporter. These were the only persons 
aboard the Arrow during her run, ex- 
cept Captain D. C. Packard, Engineer 
Jefferson, S. Briggs and the men of the 
crew. The yacht left the Battery in New 
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York at 12:35) p. ma and sanietoe eee 
Ardsley pier. Here the owner sande 
party of friends left her, while the crew 
stripped her to racing conditions. Mr. 
Flint and his friends went to the finish 
line aboard another yacht. 

Everything that would lighten the 
vessel that was not indispensable aboard 
was taken ashore. When the Arrow 
started for the record run at 2:50 o’clock 
she was displacing almost exactly seven- 
ty tons of water. ‘This was eight tons 
less than her normal weight. Her fires 
were at their fiercest and were making 
steam so fast that, although her engin- 
eers were doing their best, they could 
not use it all. It spread in a cloud over 
her afterpart and in her wakew ame 
tide, at the last of the flood, was.practi- 
cally at a standstill, but a strong south- 
east wind was in the yacht’s favor. 

The following table gives some of the 
most interesting details regarding the 
remarkable machine which now holds 
the world’s record for marine sped: 


Length over-all... eee 130 ft. 41n. 
Length water line, eeu 130 ft. 
Bean een ek 12 tt. Ome 
Draft, (wormal): .. ase cBies conten 
Depth janndship: 2+. . Gea oft. -4ine 
Woeight<ot ‘hull: .. ° eae 21 tons 
Weight of machinery...... 33 tons 


Weight of engines (each). ..11,500 lbs. 
Weight of boilers and water. 15.59 tons 
Weight of boilers empty.... 12.86 tons 
Horse power (indicated)...... 4,000 


Weight per horse power of engines, 
boilers, all auxiliaries and water, 18 Ibs. 

Grate surface per I. H. P., 1.03 square 
feet; 

Heating surface per 1.“ Ho Pe ise 
square feet. 

Power for each ton of displacement, 
ye ilies , 

Those who watched the record-break- 
ing run of the Arrow noted some re- 
markable features. Of these the most 
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noteworthy, perhaps, because it relates 
so directly to the success of the Arrow, 
was the fact that the vessel, even at her 
highest speed, kept almost as even a keel 
as if she were at rest. She lifted a little 
by the bow as she shot through the water, 
but this was apparently upon the stern 
as a pivot, and the stern did not settle at 
all. Another remarkable thing about 
her was that she seemed to make no 
heavy waves, except the curls from her 
bows, and that she left a wake that was 
almost perfectly smooth. All of these 
features are admirably depicted in one 
of the accompanying 
illustrations, which 
shows the vessel at full 
speed, taken just be- 
fore the finish. : 

These features are 
due to the model of 
the hull. This model, 
it is asserted by Cap- 
tain Packard and En- 
gineer Briggs, both of 
whom aided in her de- 
signing, gives to the 
Arrow lines which are 
probably the worst in 
effect that could be 
conceived up to a cer- 
tain speed, but once 
that speed is reached 
and the initial water 
resistance is overcome, the lines are 
such as to give a return of speed 
somewhat in proportion to the power 
applied, instead of requiring the heart- 
breaking power-consumption of the or- 
dinary model. 

If one wishes to arrive roughly at the 
model of the Arrow let him take long, 
narrow pieces of cardboard. Pin them 
together at one end, and let this repre- 
sent the bow of the boat. Now twist 
each piece gradually to the right and 
left respectively until at about two-thirds 
of their length from the bow they lie so 
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as to make a flat bottom to the boat 
Keeping the pieces still flat, now turn 
them upward at a gentle angle so that 
they will end only just below the water 
Mie), ))justsbetore "the  sternierumareitus 
each side of it is concaved until, as one 
looks at the design of the stern below the 
water line, it resembles a Cupid’s bow. 
Under these hollows the two screws of 
the vessel are placed. The screws are 
each four feet in diameter. The purpose 
of the lines described is to bring to the 
screws a body of solid water for them to 
work, inveclhersterm isecut, onmsatiare: 


Saloon and glimpse of Owner’s Stateroom. 
Photographed by Pierre P. Pullis. 


When the Arrow is in action her water 
line at the surface is almost a perfect 
isosceles triangle, with this square stern 
as its base. The bilge lines of the mould- 
ed form are such that, although the little 
ship is very stiff as she sits at rest, she 
has only to lift a little as she gains speed 
to eliminate all the curves and to leave 
her stern the widest part of her in the 
water. 

The Arrow is not only stiff in the 
water when at rest, but when she is speed- 
ing there is none of that unpleasantly 
suggestive wavering and wrinkling of 
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the side plates which makes a passenger 
aboard the modern torpedo boat fear 
that the egg-shell structure will collapse 
at any moment. ‘That this fear is well 
founded has been proven by the loss 
of the former champion for speed, the 
English torpedo boat Viper, and others. 
No light craft built with metal sides can 
be other than structurally weak. Small 
. boat owners know this, but ship-build- 
ers do not yet seem to have realized it. 

The Arrow is structurally strong. 
Her frames only are of metal. Her sid- 
ing is of carefully fitted mahogany, put 
on in two layers. It is one and one- 
fourth inches thick altogether. Between 
the layers is a thickness of cotton duck 
and over this is spread a mixture of non- 
drying water-proof cement. Each layer 
of planking is independently fastened to 
every frame. ‘The inner layer is made 
fast with Tobin bronze bolts and nuts, 
while the outer planking is held fast 
with Tobin bronze screws, which pass 
first through the frames 
planking. 

Oak forms the vessel’s stern and keel 
and sternpost. Below the water line and 
wherever there might be any difficulty 
to get at it and renew it, no metal is 
used for frames or keels except steel. 
Higher up aluminum is freely tsed. The 
decking over the boilers is of aluminum 
also, but this has recently been covered 
over with wood. 

Eight-inch wide straps of steel riveted 
to planking and frames extend on each 
side of the vessel diagonally from amid- 
ship, to stem and stern and take the 
hogging strains, while at the junction 
of sides and deck there is an angle of 
steel, plates of steel on each part of the 
structure and diagonal bracings. 

Although the Arrow was built to be 
easily converted into a torpedo boat, 
and such boats seldom have room 
enough below to accommodate the men 
of their crews all at once, she is by no 
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means cramped below decks. Her depth 
also gives head room to spare. As she 
is fitted up to-day she is “handsome and 
commodious.” 

Eight feet abaft the bow is a collision 
bulkhead, the compartment forward be- 
ing used as a trimming tank and provid- 
ing a large storage reservoir for fresh 
water. The crew’s quarters are situated 
next abaft the collision bulkhead and 
extending the full width of the vessel for 
fifteen feet of its length. Ample accom- 
modations are provided for twelve men. 
Next are located the officers’ quarters, 
consisting of a double stateroom, which 
is also the full width of the boat and 
seven feet six inches long. Between the 
officers’ quarters and the bulkhead at 
the forward end of the boiler space is 
the galley, which occupies the full width 
of the vessel for a length of ten feet six 
inches, and is provided with all the mod- 
ern appliances and sufficient space for 
stores for an extended cruise. Next is the 
boiler room, which extends to the engine 
room bulkhead and occupies thirty feet 
six inches of the vessel’s length. In this 
space are two boilers of the water tube 
type. Alongside of the boilers are the 
coal bunkers, which extend the entire 
length of the boiler space and have a 
capacity of about seventeen tons. Addi- 
tional coal storage provides for a total 
capacity of about thirty tons, or a suffi- 
cient amount to enable tne vessel to 
cruise upward of 2,000 miles Aft of the 
boiler space is the engine room. 

Immediately aft of the engine room 
is the owner's stateroom, which occupies 
the full width ‘of the ship and is seven 
feet six inches long. This room is hand- 
somely fitted up and contains a large 
berth, chiffonier, clothes press," two 
wardrobes, bath and other toilet arrange-. 
ments. The joiner-work is of bird’s-eye 
maple. 

Next aft is the saloon, which is thir- 
teen feet six inches long and occupies 
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The Arrow's Engines. 
Copyrighted by Palser & Potter, Newark, N. J. 


the full width of the boat. It is luxuri- 
ously fitted up and contains a library, a 
buffet in each corner and gun racks. The 
saloon is arranged to be converted into 
four staterooms by hanging draperies. 
It is lighted by numerous clusters of in- 
candescent lamps of variegated colors. 
The joiner-work is of English oak and 
the ceiling of Hungarian ash. ‘The sa- 
loon is lighted by eight large port lights, 
besides being lighted and ventilated by 
a monitor top, through which leads the 
companionway. Aft of the saloon is a 
double stateroom finished in white ash. 
Aft of the stateroom is the after-collision 
bulkhead, and aft ofthis is a fresh water 
tank holding 600 gallons, and also a 
storeroom of 360 cubic feet capacity. 
Two small boats are carried—a _ fif- 
teen-foot cutter and a thirteen-foot din- 
gy. The yacht is fitted with an extensive 
electric plant, capable of supplying six- 
ty incandescent lights and a powerful 
search-light, and is also provided with 
two powerful blowers for ventilation and 
the supplying of forced draught for the 


boilers, surface condensers with circu- 
lating pump with special engines, inde- 
pendent boiler, feed air and bilge pumps 
and three powerful ejectors, having a 
combined capacity of over thirty tons of 
water per hour. 

~The boilers are of the well-known 
Mosher design with curved water tubes. 
They are two in number and offer 120 
square feet of grate surface and 5,540 
feet of heating surface. The working 
pressure is 400 pounds to the square 
inch, with 350 pounds at the engines. 

On account of unusual conditions, it 
was necessary to build a new form of 
ash pan. This consists of a closed flat 
tank of copper, curved to conform with 
the shape of the hull of the boat. The 
interior is provided with guide plates, 
and also with two valves. The first is 
a sea valve placed at the bottom, while 
the second is an outlet valve located 
near the top of the water line. These 


valves being opened, any heat effects 


from the fire raise the temperature of 
the water so as to create a circulation 
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from the lower valve to the upper one 
in the side of the boat. The circulation 
is also assisted by means of a scoop 
when running at high speed. By this 
means the pan is automatically main- 
tained in a cool condition. 

The engine room and its contents are, 
naturally the features of highest inter- 
est in such a vessel. This room is twen- 
ty feet six inches in length. As original- 
ly designed the hull could’ never have 
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is calculated to make from 540 to 600 
revolutions per minute under a work- 
ing pressure of from 350 to 400 pounds; 
the piston speed being about 1,800 feet. 
At 540 revolutions, with 350 pounds of 
steam at the engines, the combined in- 
dicated horse power of the two would 
be about 4,000. One condenser, having 
a cooling surface of 2,760 square feet, 
receives the exhaust from both engines. 

A valuable feature embodied in the 
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Arrow’s Engines.—Detail Drawing. 


accommodated the engines. It was 
broadened two inches and made four 
inches deeper in the moulding loft. 

The main driving engines are the 
most conspicuous feature. 

They were constructed by Lysander 
Wright, of Newark, N. J. They are of 
the quadruple expansion type, with cyl- 
inders of eleven, seventeen, twenty-four 
and thirty-two inches in diameter, the 
stroke being fifteen inches. Each engine 


design of the engine, and one having 
a marked economical influence in the 
consumption of steam, is a system of 
reheater tubes placed between each of 
four cylinders. These are small brass 
tubes arranged in thick clusters about 
which the exhaust circulates in its pass- 
age from one cylinder to the other. The 
first reheater is supplied with live steam. 
The tubes of the second reheater, after 
receiving the exhaust of the first inter- 
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“mediate cylinder, are supplied with a 
portion of the exhaust from the high 
pressure cylinder. A portion of the ex- 
haust from the first intermediate sup- 
plies the reheater tubes of the second in- 
termediate, and so on. The entire sys- 
tem is so disposed that live steam can 
be used throughout, provided it is nec- 
essary. 

The feed water before returning to 
the boilers is heated in a pair of patent 
four-stage or compound feed water heat- 
ers, which are placed near the boiler 
room bulkhead. 

It is delivered to the boiler at a tem- 
perature calculated at 350 degrees. The 
condenser has 270 square feet of surface. 

As auxiliary machinery there are in 
the engine room two engines for driv- 
ing the blowers, an electric light engine 
and generator, one circulating air pump 
for supplying a vacuum when the air 
pumps attached to the main engine are 
not running, a hydraulic three-cylinder 
pump for operating the hydraulic thrust 
bearing, two auxiliary feed pumps for 
the boiler room, and two feed water 
heaters and condensers. © 

An important feature of the design of 
these engines is the arrangement of the 
columns and diagonal braces constitut- 
ing the supporting framework of the 
steam and valve cylinders, and is- de- 
signed to eliminate the danger of frac- 
ture, due to rapidly alternating com- 
pressed and tensile strains, to which the 
framing of extreme high speed and high 
powered engines of this class is com- 
monly subject. The diagonal braces are 
secured together in pairs at their cen- 
ters by means of a bolt and nuts, by the 
adjustment of which the supporting col- 
umns cari be subjected to a compressive 
and the diagonal braces to a tensile 
strain which is intended to be in excess 
of any normal working strains which 
may come upon them. By this arrange- 
ment the supporting columns are at all 
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times subjected to compressive strains 
only, varied in intensity as the working 
strains of the engine increase or relieve 
the initial stress due to the tension of 
the diagonal braces. These braces are 
in turn subjected to tensile strains only 
of varying intensity, but constant to the 
extent of taking up and absorbing prac- 
tically all the. initial elasticity of the 
structure. A remarkably rigid construc- 
tion is thus attained, assuring a practi- 
cally perfect alignment of the engine at 
all times and greatly reducing vibration, 
since the initial or starting movement, 
without which there can be no vibration, 
is effectually prevented. | 

The hydraulic thrust bearing referred 
to above is one of the new features de- 
signed especially for this vessel. It con- 
sists of two pairs of steel disks placed 
one upon each side of the center frame. 
These disks are made of steel, hardened 
and ground to absolute accuracy of 
their contracting surface. Each inner 
disk is provided with an annular groove, 
while the other two disks are plain, and 
are connected to the shaft by collars. 
The inner disks are held normally against 
the others by a spring, and are prevent- 
ed from rotating with the shaft by the 
frame. 

The hydraulic pumps are connected 
with the annular groove, each pair of 
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disks being provided with oil collectors, 
which convey the oil back to the pump 
reservoir after it has passed through the 
bearing. The operation of the device 
will be easily comprehended. The oil 
forced into the annular chamber sepa- 
rating each pair of disks has no outward 
passage except by passing between the 
surfaces of the disks in contact. There- 
fore, when the pressure of the oil ex- 
ceeds that of the pressure caused by the 
thrust of the screw, and which holds 
these surfaces in contact, they separate 
and permit the oil to flow between them 
in an exceedingly thin film. The pres- 
sure of the pump being adjusted to 
slightly exceed the thrust of the shaft, 
the device becomes automatic in its op- 
eration. 

Each screw shaft has a bearing of 
this sort besides the ordinary thrust 
bearing. 

The story of the later types of marine 
flyers begins really with the building of 
the Turbinia in England by Mr. Par- 
sons, the inventor of. the Parsons steam 
turbine. 

The Turbinia made a run on April 10, 
1897, which made. marine architects 
gasp. She was only a little boat, 100 
feet long, and yet she attained a speed 
of more than thirty-one knots. Later, 
atithe.” Queen’ssjubilee): the 1 urbana 
made a record speed of thirty-four and 
five-tenths knots, or at the rate of forty 
miles an hour. 

Conditions at 31.01 knots an hour: 
Revolutions of engine per minute.2,100 


Steam pressure at boiler...... 200 _ Ibs. 
steam pressure at éngines.*7. 2%. 130 lbs. 
UPPCOMA LTH trade! 1S 2a acto 9 Ye Mea sea 13% lbs. 


WUGUAateoeLit Uist vip eben: ae 946 h. p. 
Calculated indicated power..1,576h. p. 


Total weight of machinery... .. 22 tons 
Horse power per ton of machin- 
GLU PORE That ieMer cog She eteatac 721 Med) 
Rene thot: ballings nics geht acne too ft. 
Width jofei itl ieee cs foie is anna bear ie 9 ft. 
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Weight obi nullinc? cg tems 15 tons 
Weight of main engines. .3 tons 13 cwt. 
Weight of coal and water..... 714 tons 


When the Turbinia, made her record 
speed she worked under a boiler pres- 
sure of 225 pounds, her engines made 
2,200 revolutions a minute, she evapor- 
ated water at a rate of 30,000 pounds an 
hour, and it was calculated that she de- 
veloped 2,100 horse power. 

The turbine driven torpedo boat 
Viper, built by Mr. Parsons, held the 
fastest of modern records. She has made 
a mile at the rate of 36.82 knots, or 
42.48 statute miles an hour. The Viper 
has since been lost at sea. 

It will not be inappropriate for pur-. 
poses of.contrast to give here a brief 
description of the latest launched ocean 
leviathan, the Kaiser Wilhelm II. She 
is the property of the North German 
Lloyd line and was launched recently 
at the Vulcan yards in Stettin. She is 
to be finished in time to make her first 
trip from Bremen to New York in April 
ot next: year 

The Kaiser Wilhelm II. ts built ac- 
cording to the German Lloyd require- 
ments for the highest register of the 
four-deck ship class. Her double bot- 
tom is divided into twenty-six water- 
tight compartments, while the hull 
proper is divided by seventeen bulk- 
heads into nineteen water-tight com- 
partments, each compartment having 
separate outlets to the promenade decks. 
Her seventeen pumps are said to be cap- 
able of discharging 9,360 tons of water 
per hour. The construction of the stern 
is very similar to that of Kaiser Wilhelm 
der Grosse, excepting that the plating 
below the water line, inclosing the screw 
shafts, and above the rudder is cigar 
shaped, leaving a large arched space on 
each side between the center line and 
screw shafts, running forward and grad- 
ually tapering for a distance of about 
twenty-five feet into the common hull 
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shape. This has been done in accord- 
ance with the requirements of the Ger- 
man Admiralty, at whose disposal the 
ship will be placed in the event of war. 


There are four sets 


of four-c ylinder ex- 


pansion vertical en- 
gines, with surface con- 
densers, each set work- 
ing on three cranks, 
two sets for each pro- 
peller shaft. The en- 
gines are balanced after 
the Schlick’s patent. 
Heteverare. sete wp." 11 
pairs, one behind the 
other, so as to bring a 
water-tight bulkhead 
between each pair, 
thereby increasing the 


Psalety ot they es s.e 1. 


The steam will be pro- 
duced by twelve dou- 
ble-end and seven sin- 
zle-end boilers, which 
will work at 225 pounds 
per square-inch pres- 
sure. rd 
The ship’s accommo- 


dations are for 775 first- 


cabin passengers, 343 
second-class passen- 
gers and 770 steerage 
passengers. 
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knot at least. She will have engines 
which will develop 38,000 to 40,000 
horse power and will burn probably 750 
tons of coal a day. Her crew of 600 will 


Scene in Engine Room, showittg the Elaborate Switchboard. 
Photographed by Pierre P. Pullis. 


She will cost $3,806,571, or 16,000,000 


marks. 


She is to make not less than 


twenty-three knots an hour, and it: is 
expected that she will exceed this by a 


consist mostly of mechanics of one sort 
or another and coal passers. 

Here are the sizes of some of the big 
and famous ships: 


ae 


Name of Ship. 


Great Eastern 
Parish.) : 
Lucania 


Oceanic 
Deutschland. . 
Kronprinz Wilhelm 
Celtic 


Kaiser Wilhelm der Grosse. . 


SOE SIRO aso [Nee (a i6 Old) sda) eo ee 6: 6 


Letgth .| Depth Draft Displace- | Speed 
pate pXee ge roe Hee Feet eat Eno 
Mes 1858 692 3 57% 25% 27,000 14.5 
sa 1888 560 63 2 26% 15,000 20.5 
eoire 1893 620 65 43 28 19,000 2251 
1897 649 66 43 29 20,000 23 
Esai 1899 704 68 49 32% 28,500 20.7 
ane 1900 684 67 44 30 23,200 23 ce 
am. 19OI 663 64 43, 30 21,280 23.53 
ee IQOI 700 75 49 36% 37,700 10 
eke 1902 706% 72 52% aie 26,000 24 


Rowland Telegraph System.—Sending a Message. 


The Rowland Multiplex Printing 
Telegraph System 


W HEN the late Henry A. Rowland, 

Professor of Physics at Johns 
Hopkins University, announced some 
years ago the discovery of a method of 
rapid automatic telegraphy by the use 
of powerful alternating currents it was 
recognized by many scientists that the 
system, 
probably create a revolution in teleg- 
raphy. 

Professor Rowland ranked among the 
foremost in his profession, and stood 
shoulder to shoulder with such great 
electricians as Tesla and Edison. 

Knowing that his days were num- 
bered and working in the shadow of 
death, Professor Rowland devoted the 


if practically applied, would 
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last five years of his life to the perfecting 
of his invention. Professor Rowland 
was warmly supported by Doctor Gil- 
man and Doctor Remsen, not only mor- 
ally, but financially. The Physical Lab- 
oratory was freely placed at his disposal 
during the entire course of his work in 
developing his. invention, and he was 
allowed the greatest latitude as to the 
disposition of his own time with relation 
to this special work. The university 
continued to extend a helping hand 
even after Professor Rowland’s business 
friends had organized a company to 
carry forward the work, and it may be 
said that this admirable extension of uni- 
versity aid has continued up to the pres- 


40 


ROWLAND TELEGRAPH SYSTEM 


ent time. Aided also by the financial 
and moral support of Bernard N. Baker, 
Alexander Brown and F. H. Hamble- 
ton, all well-known men of Baltimore, 
Professor Rowland was enabled to pro- 
ceed so far in his studies that to-day the 
Rowland Telegraph Company has the 
system of his discovery so tar perfected 
that its first commercial line is in practi- 
cal operation, with every prospect of its 
proving the telegraphic wonder of the 
age. 

The line now in opération extends 
from Berlin to Hamburg, in Germany. 
The company has several other con- 
tracts for European lines. 

The description of the Rowland sys- 
tem, printed below, was prepared for 
“The Electrical Age” by the company’s 
engineers, and is the first complete de- 
scription of the system ever printed. 


The attention of Europeans was 
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drawn to the Rowland system through 
an exhibit made at the Paris Exposition 
under the personal supervision of Pro- 
fessor Rowland. ‘The exhibit received 
the grand prize, two gold medals and 
one bronze medal. 

The simplicity of operation is the first 
feature which attracts attention. Unlike 
the usual systems of rapid telegraphy, 
no preliminary translation of the mes- 
sage into punched slips or other form 
is necessary. 

The sending operators sit before ma- 
chines which work like typewriters. 
Four operators may work at once at 
each end of a wire. They send the mes- 
sages exactly as if they were written on 
a typewriter... At» the other end of the 
line the messaye is automatically printed 
on a slip or sheet of paper as it would 
have been had the operator been using 


a typewriter. The receiver has nothing 


Receiving Messages by the Rowland System. 
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to do but to cut the messages and send 
them out. 
~ More wonderful still, the operator at 
the far end of the line has perfect con- 
trol of the spacing and lining opera- 
tions of the machine, just as if the ma- 
chine were within reach of his hand. 
Type-setting machines may be con- 
nected directly to the telegraph line and 


press dispatches set up in type automatti-. 


cally as they come over the wire. Or 
the strip-punching machine of the mon- 
otype casting systems could be operated 
directly in like manner. 

Another application of the invention 
is shown in a system for brokers’ use. 
One wire between two large cities may 
have radiating branches at each end to 
eight different brokers’ offices, in all six- 
teen offices. They will all be able to use 
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this wire at the same time, as if they 
had separate wires, and the communica- 
tion will be secret, for it is impossible to 
mix up the messages, as it is impossible 
to “tap ”’ a wire and steal messages sent 
by the Rowland system. In this “ Brok- 
ers” System will be found the nucleus of © 
a general system, like that of our tele- 
phone systems, by which a subscriber 
may call up any other subscriber and 
communicate with him. Under such an 
extension of a telegraph system, a busi- 
ness man would be able to dictate a let- 
ter to his stenographer, who would cail 
up “Central,” get his correspondent, tele- 
graph the letter in letter form, printed 
and convenient to be filed for reference ; 
the answer would be returned in the 
same way, the whole correspondence 
having the advantage of being recorded. 


Description of the Rowland System 


An examination of a diagram graphi- 
cally representing an alternating current 
will show how it may be altered or modi- 
fied in a number of different ways, any 
one of which modifications may, by 
proper methods, be used for sending sig- 
nals over a line. 

Fig. 1 shows an alternating current 


broken. At B a positive half-wave is ' 
cut out. At C and D two half-waves 
of opposite signs have been increased in 
height, and at F a positive half-wave has 
been turned into a negative half-wave. 
If the alternating current were, for in- 
stance, made to trace itself on chemical 
paper the above different modifications 


Fro ft 
Modifications which May be Produced in Alternating Current Waves. 


which has had certain of its waves modi- 
fied in six different ways. 
half-wave 2 at E has been reversed, the 
minus half-wave 4 at A has been cut out 
—namely, the circuit was broken during 
the time the half-wave would have natu- 
rally continued had the circuit not been 


of its half-waves could readily be mter- 


The minus » preted as six different signals. 


In the present system cut-out positive 
and negative half-waves are employed 
for sending the signals over the line. A 
single signal is, however, made to consist 
of a pair of cut-out half-waves which are 


RowLAND TELEGRAPH SYSTEM 


not adjacent. This method leads to the 
so-called system of “wave groups.” This 
is a very important feature of the inven- 
tion, which may be described as follows: 


Grouping of the Waves 


Consider an alternating current con- 


sisting of a series of positive and nega- ' 


tive half-waves, as shown in Fig. 2. 
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which the current makes eleven alterna- 
tions. 

The Rowland system, in practice, 
makes use of five groups of waves with 
one extra half-wave between each group. 
In Fig. 2the groups marked-A,'B, C, .D 
have 11 half-waves each. The signals 


sent over the line which are afterwards 


translated in a number to be shown, 


How Waves May be Cut Out for Telegraphing. 


We may divide these half-waves into 
groups, as A, B, C, D, and X, teaving an 
extra half-wave between each group. If 
we now cut out of each group two or 
more of its half-waves a signal may be 
made to consist not of one cut-out half- 
wave but of a combination of half-waves 
cut out froma group. For instance, if the 
half-waves 1 and 3 are cut out from group 


A this could be interpreted to mean 


one thing, while if the half-waves I and 

4 were cut out, this combination would 

mean another thing, and so on through 

all the possible combinations of the dif- 

ferent half-waves in the group. In prac- 

tice, in the Rowland system, the signals 

are made up by cutting out any two hali- 

waves not adjacent. We then have the 

following possible number of different 

signals which may be obtained in this 
way from a group of eleven waves. 

Peer Al -5, Lop iy. 1-6, 1-9, 1-10, T-1T. 

2-4, 2-5, 2-6, 2-7, 2-8, 2-9, 2-10, 2-11. 

Bons geo oo). 3510, 3>11- 

4-6, 4-7, 4-8, 4-9, 4-10, 4-II. 

5-7) 5-8, 5-9, 5-10, 5-11. 

6-8, 6-9, 6-10, 6-11. 

7-9, 7-10, 7-11. 

8-10, 8-II- 

Q-IT. 

This gives a total of forty-five positive 

‘different signals, any one of which may 

be sent over the line during a time in 


into printed characters, are made by cut- 
ting out some of the different combina- 
tions given above, of two half-waves 
from each of these groups. The fifth 
group marked X contains three half- 
waves, two of which are at certain times 
cut out automatically for purposes to be 
described later on. 


Speed of Transmission of Signals 


Rowland found that he 
could employ with advantage about 208 
alternations of the current per second, 
and hence the 52 half-waves illustrated 
in Fig. 2 will pass over the line in one- 
fourth of a second; that is, any group of 
waves, as the group A will repeat itself 
four times each second. 

Suppose there are four sending opera- 
tors and each operator is assigned a spe- 
cial group of waves. Each time his group 
of waves recurs he can cut out from this 
group two half-waves; that is, send one 
signal over the line. Thus, four operators 
utilizing the groups A, B, C and D can 
send four different signals each quarter 
of a second. Thus, 960 different signals 
may be transmitted over the line in one 
direction in one minute. It should be 
noted that the signals are, in reality, sent 
over the line in succession, although the 
process occurs so rapidly that the four 
different operators appear to be sending 
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their four different signals simultane- 
ously. 

Multiplexing the messages is the term 
applied to the above process of sending 
several different signals transmitted by 
different operators over the line in one 
direction, though in such rapid succes- 
sion that they may appear to be sent 
simultaneously. 

The system, moreover, is also duplex. 
As will be more fully explained, the term 
duplexing means the sending of two dif- 
ferent signals from opposite ends of the 
line in opposite directions. It will be 
shown later that the two signals sent in 
opposite directions may be transmitted 
at identically the same instant. 

Since this system, then, is a multiplex 
duplex system, its total capacity for one 
wire is four different signals each way 
in one-quarter second, making a total of 
1,920 signals that can pass over the line 
per minute. 

Professor Rowland, moreover, devel- 
oped his system so that the figures, the 
letters of the alphabet and some extra 
signs are automatically printed in such 
a manner that each operator by writing 
on an ordinary Remington keyboard 
prints at the end of the line opposite to 
himself on a page eight inches wide. 
These pages of printed matter have the 
general appearance of an ordinary sheet 
of type-written matter with letters and 
figures printed in block type. (See page 
558 for specimen of the printing.) 

Forty words per minute is an ordinary 
speed for a practical operator, so that al- 
together the eight operators may be 
printing over an ordinary telegraph line 
320 words per minute. 


Synchronism 


For converting the signals sent over | 


the line in the form of combinations of 
cut-out half-waves into printed charac- 
ters the present system requires that be- 


stations. 
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tween certain parts of the rotating mech- 
anism at each end of the line perfect syn- 
chronism be maintained. By this it is 
meant that two wheels in far separated 
cities shall revolve at exactly the same 
speed, and, furthermore, that when a 
certain point marked on the circumfer- 
ence of one of the wheels is in a particu- 
lar angular position a corresponding 
point on the other wheel shall be in ex- 
actly the same relative angular position. 

The practical attainment of such syn- 
chronism constitutes one of the chief 
features of the system. This feature has 
been so perfectly realized in practice that 
the synchronism has never failed or 
given any practical difficulty whatever. | 
The certainty of its action is independ- 
ent of the length of line between any two 
This accomplishment opens the 
door to a host of other important electri- 
cal and mechanical inventions, for, if, as 
will appear later on, cut-out wave signals 
can be converted into printed letters, 
they may also be readily converted into a 
variety of mechanical operations, be it 
the steering and operation of a torpedo 
boat, the loading and handling of large 
guns at a distance or the operating of a 
distinct type-setting machine, etc. 

Having now outlined the chief princi- 
ples of the invention, an outlined descrip- 
tion may be given of the practical means 
by which the chief operations are per- 
formed. 


Method of Obtaining Synchronism 


The endeavor to obtain perfect syn- 
chronism for telegraphic purposes has 
often been made. The failure to accom- 
plish it has prevented several otherwise 
ingenious and carefully worked-out sys- 
tems of printing telegraphy from becom- 
ing a practical success. " 

It might at first sight appear that, 
since an alternating current is employed 
in the present system, synchronism could 
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The Synchronizer Connected to Receiver. 


be easily obtained by merely passing the 
alternating current through a small sin- 
gle phase motor. But experience has 
shown that this is not sufficient, on ac- 
count of a phenomenon which engineers 
call “the pumping” of two machines 
‘which, otherwise, run synchronously. 
This phenomenon may be easily and 
beautifully illustrated as follows: Con- 
nect up electrically an alternating single 
phase motor with an alternating single 
phase dynamo and fasten to the shaft of 
one a disc on which are painted white 
stripes radially. The number of these 
stripes should preferably 
be the same or an even 
multiple of the poles of 
the dynamo. On the shaft 
of the other machine place 
‘a disc of tin with narrow 
radial. slots cut in it to 


correspond in_ position 
with the stripes painted 
onthe «disc... The; two: 
machines with the discs 
attached to their revolv- 
ing shafts should be so 
placed that the face of 
the painted disc may be 
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observed by looking through the slots 
cut in the tin disc. When now the two 
machines come to rotate at the same ve- 
locity, the painted stripes observed 
through the slits of the other disc are 
plainly visible and appear nearly station- 
ary. It will, however, generally be ob- 
served that the white stripes appear to 
oscillate backwards and forwards 
through an angle of several degrees, like 
the balance-wheel of a watch. This ob- 
servation proves that the speed of the 
motor is first gaining and then falling 
behind that of the generator, with an 
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Mercury Wheel to Prevent ‘‘ Pumping ” in Synchronizing, 
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oscillating motion. This is the so-called 
“pumping” of synchronous machines, 
and it often becomes so great that the 
two machines are thrown completely out 
of step. 

For telegraphic purposes, the pump- 
ing must be entirely eliminated. This has 
been accomplished by employing a de- 
vice called a ‘mechanical damper,” 
which has been constructed in a number 
of different ways, but all the various 
forms involve the same principle, which 
will appear from the description which 
follows: 


In Fig 3, S is the shaft of a single 
phase alternating current motor of small 
size. Aisa wheel of aluminum, in which 
is cut a circular channel, C. This.chan- 
nel is completely filled with mercury and 
the wheel A is rigidly fastened to the 
shaft S. , 


Conceive the shaft and wheel with its 
contained mercury to be revolving at a 
high speed. If the speed of the shaft is 
subject to an oscillating decrease and in- 
crease, the mercury, on the other hand, 
will tend, by its inertia, to revolve at a 
uniform velocity, and a friction is, there- 
fore, produced between the mercury and 
the walls.of the aluminum channel when 
their speeds are unlike. This causes the 
oscillations or “pumping” to dampen and 
the shaft to have a smooth, uniform ro- 
tation. The device is simple but effec- 
tive, and without it a perfect synchron- 
ism would be impossible. 


The synchronizer itself consists of a 
small alternating single-phase four-pole 
motor of special design. The armature 
is made of four flat coils without iron and 
has a diameter of about three inches. 
The synchronism. is maintained by local 
currents. The line current, of from thir- 
ty to seventy milliamperes, has only one 
function to perform, in keeping two 
tongues of a polarized relay of a special 
design in constant vibration. One of 
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these tongues is employed, by the man- 
ner in which it makes certain contacts, to 
complete the local circuits. which print 
the characters, and the other tongue 
serves to send positive and negative local 
currents through the coils of the syn- 
chronizer in a manner to preserve the 
synchronism. Fig. 4 shows the way in 
which this is accomplished. 


Lacts 


Beare 
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Line Connections to the Synchronizer. 


The current from the alternator D on 
the line L keeps the two tongues tp 
and ts of the polarized relay R in con- 
stant vibration. S is the small synchron- 
ous motor, the shaft of which also car- 
ries the damper described above. One 
terminal of the synchronizer is attached 
to a wire which joins two one-microfarad 
condensers, C, C, in series, and the other 
terminal is attached to the insulated 
tongue ts of the relay. The contact 
points 1 and 2 of the relay are attached 
to the two terminals of the two condens- 
ers, which are in turn attached to 
the terminals of a 11o0-volt direct cur- 
rent circuit, which keeps the condensers 
charged. An inspection of the diagram 
will show that, as the tongue ts vibrates 
between its contacts, positive and nega- 
tive currents are alternately sent through 
the synchronizer coils. 
synchronizer is made to run in synchron- 


~ 


In this way the. 
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ism with the dynamo D without the main 
line current being passed through it. 

The synchronism obtained in this 
manner is so precise that, in the experi- 
ment described above, the stripes appear 
absolutely stationary, and if the motor is 
forcibly thrown out of synchronism it 
will regain it in from three to six 
seconds. 

To further perfect the synchronism 
and to make the synchronizer self-start- 
ing, there are used, revolving between 
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end and into the main line, and part 
around the other coil, magnetizing the 
core oppositely to the first current, and 
into an artificial line. The method will 
be made clear from the following de- 
scription and a reference to Fig. 5: 

In Fig. 5, A and B are two stations at 
opposite ends of the main line L. Ra 
and Rb are two differentially wound 
main-line polarized relays. Da and Db 
are two alternating current dynamos, 
which may or may not be running in 
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How Duplexing is Accomplished. 


the same field poles as the synchronizer 
coils, some coils through which a direct 
current is passed. The coils, together 
with their commutator, form a small di- 
rect current motor, which starts the syn- 
chronizer and also relieves it from doing 
any work beyond that of maintaining the 
synchronism. 
Duplexing 


In order to duplex, namely, to send: 


signals over the line in opposite direc- 
tions, at exactly the same instant, a dyn- 
-amo and a differentially wound relay 
must be used at each end of the line. 
The current coming from each dynamo 
divides, part passing round one coil of 
the differentially wound relay at the same 


synchronism. Ta and Tb are two trans- 
mitters. 

If the coil Cl of Ta be energized, its 
armatures will break the circuit to the 
relay Ra at Pl and immediately complete 
another circuit at Nl, which connects the 
middle of the relay coils to earth. The 
transmitter Tb operates in the same 
manner. When the coils of Ta and 
Tb cease to be energized, the springs 
Sit ’sand *52= return the armatures 
to their original position. Now, sup- 
pose that the circuit from the relay 
Rb be broken at P2 and made at N2 by 
energizing the coil C2 of Tb at station 
B. The current from dynamo Da at sta- 
tion A will enter the coils of relay Ra 
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at Li and there divide. Part of the cur- 
rent will pass through the right-hand coil 
of Ra over the main line, thence to earth, 
by way of the contact N2. A portion of 
this same current will have leaked off the 
line to earth, as at M, and a small por- 
tion will go through both coils’ of the 
relay Rb and to earth, by the artificial 
line at station B. The other portion of 
the current of the dynamo Da, entering 
the relay Ra at L1, will pass through its 
left-hand coil, magnetizing the core in 
the opposite direction to that portion 
which passed through the right-hand 
coil, and then to earth by the artificial 
line at station B. 

The resistance, the capacity and the 
self-induction of the artificial line Ar 
may now be varied until it imitates the 
real line L with its leakage, capacity and 
self-induction. When this is accomplish- 
ed, the current which enters at Li will 
divide into two equal portions, half pass- 
ing through the right-hand coil and half 
through the left-hand coil of relay Ra. 
Since these two equal currents flow in 
opposite directions through the two 
equal coils of Ra, the core is unmag- 
netized, and the tongue of the relay will 
not vibrate but stick against its left, or 
its right-hand contact, to whichever one 
it was last carried. If, when this condi- 
tion is maintained, the circuit is broken 
at N2 and again completed at P2, the 
current from dynamo Db at station B 
will pass over the line L and through the 
right-hand coil of relay Ra at station A, 
magnetizing its core and causing its 
tongue to vibrate. Thus, when the arti- 
ficial line Ar is properly balanced against 
the main line, an operator at B can send 
signals over the main line by merely 
breaking and making the circuit at P2. 
In like manner, with the circuit broken 
at P1 and made at NI, the artificial line 
Br is balanced until the relay tongue Rb 
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remains at rest, when the current from 
Db passes through its coils, but again 
vibrates when it receives current from 
dynamo Da at the opposite end of the 
line. 


Thus, if a signal consists in bringing 
the tongue of either relay Ra or Rb to 
rest, that is, in making its tongue stick 
against one of its contacts, it is seen 
that the tongues of both these relays 
may be brought to rest either simultane- 
ously or separately, or, in other words, 
if at the same instant the operator at A 
and the operator at B simultaneously en- 
ergize the coils of their respective trans- 
mitters, both relay tongues come simul- 
taneously to rest, and two signals have 
been sent in two opposite directions at 
precisely the same instant. It is curious 
to note here that when two simultane- 
ous duplex signals are sent over the line 
there is zero current on the line. 


Method of Cutting Out the Waves 


The operation of cutting out the 
waves, for transmitting the cut-out wave 
signals over the line, is performed on an 
ordinary Remington keyboard. These 
keyboards are so constructed that the 
keys can only be depressed at intervals, 
corresponding to the passage of 52 
waves over the line, that is at intervals of 
about one-quarter second. The locking 
device which times the depression of the 
keys is called the “clapper” and unlocks 
the keys four times per second, that is, 
each operator can cut out four dif- 
ferent wave combinations, and so send 
four different signals over the line, in 
one second. Each of the four keyboards 
can only cut waves out of the group 
which is assigned to it; the manner in 
which this is done and how the waves can 
be cut out near the point of zero current 
over the line may be understood by a 
reference to the following diagram: 
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Device for Cutting Out the Signal Waves. 


In Fig. 6, Ki, K2, K3 and K4 repre- 
sent the four keyboards. Each keyboard 
is supplied with 11 insulated contact 
springs, I, 2, 3, etc. To the frame of 
each keyboard is attached the negative 
terminal of a direct current 110-volt cir- 
cuit. When any one of the 41 keys, be- 
longing to a keyboard, is depressed, con- 
tact is made with some two of the 11 
contact springs. The contacts made will 


be the combination which corresponds 


to the letter marked on the key C, which 
is a so-called commutator or “sun- 
flower.” It is similar in construction 
to the commutator of a small dynamo, 
and has 52 segments insulated from each 
other. There are four sets of segments, 
which are connected respectively to the 
II contact springs of the keyboards 
Rie k2, K3 and *K4.. The remaining 
eight segments are some of them en- 
tirely. insulated, while others are con- 
nected to devices for cutting out 
waves used for automatic signals, 
but which are not shown in _ the 
diagram. In other words, the segments 
are divided up so as to correspond with 
the groups of half-waves shown in Fig. 


2. The group A is connected to the con- 
tact springs of keyboard K1, the group 
B to the contact springs of keyboard Ka, 
etc. Corresponding to the half-waves be- 
tween the groups A, B, C, etc., there are 
insulated segments which are shown in 
cross-section in the diagram. A brush 
or trailer, t, travels around the commuta- 
tor C in synchronism with the dynamo 
Da, being geared to its shaft. This 
trailer passes from the center of one seg- 
ment to the center of the next, while the 
current from the dynamo, Da, makes 
half a wave. When the brush is at the 
middle of a segment, the current from 
the dynamo is supposed to be passing 
through zero value. ) 

If a key be now depressed on key- 
board K1, contact with the frame of this 
keyboard will be made with two of the 
contact springs, as, say, 7and 11. When 
the trailer, sweeping around the commu- 
tator, reaches segment No. 11, which is 
connected to contact spring No. 11, the 
current from the 110-volt circuit flows 
momentarily from the positive pole 
through the coil C of transmitter Ta to 
the trailer t, from there to the segment 
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No. 11, thence to the contact spring No. 
II, to the frame of the keyboard and 
back to the negative terminal. This cur- 
rent causes the transmitter Ta to draw 
back its armature A and thus break the 
dynamo circuit at P, which goes to the 
relay and line, and at the same time the 
line is connected at Ni to earth. Imme- 
diately, when the trailer passes off from 
segment No. 11, the Spring Sr pulls the 
armature A back, completing the. line 
circuit. with thesdynamo 10 thusaa 
half-wave of group A (see Fig. 2) has 
been cut out of the line circuit. When 
the trailer arrives at segment No. 7 the 
same operation is repeated, because the 
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there will be an interval of a half-wave 
between these occurrences. This is found 
to be necessary for the proper operation 
of the main-line relay at the receiving 
station. 

It is now perfectly evident, from the 
manner in which these half-waves are 
cut out and the signals sent over the 


line, that each operator works independ- 


ently of the others and that no conflict 


between the signals which are sent by 


each can possibly occur; and it is also 
seen that four entirely different and in- 
dependent signals can be sent in one 
direction in the one-fourth second that 
the trailer takes to pass around the 
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contacts which are made at the keyboard 
continue for a period equal at least to 
the time that the trailer takes to pass 
over the 11 segments which are connect- 
ed to that keyboard. In like manner the 
operators on keyboards K2, K3 and K4 
can cut out, by depressing some one key, 
any two waves from the group of I1 
which belong to them. An insulated seg- 
ment is placed between each two groups 
Of Itt waves» so. that, in case the Jast 
half-wave of one group and the first 


half-wave of another group is cut out, 


commutator. Moreover, from the ex- 
planations given above regarding the 
method of duplexing, the cut-out waves 
sent over the line are seen in no way to 
affect the action of the home main-line 
relay. This relay can only be affected 
by the cut-out waves-which are sent to 
it from the distant station. Thus, the 
process is made clear how eight different 
and totally independent signals may be 
sent over the line in one-fourth of a 
second, or 1,920 in a minute. 

The operation of cutting out the waves 
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Receiving Apparatus. 


at the other end of the line is precisely 
the same. So far, however, we have 
seen that the signals which are sent over 
the line appear at the distant end merely 
as twO momentary pauses in the other- 
wise constant vibration of the tongues of 
the main-line relay. We will now first 
show how these transient signals are 
translated into a readable record and 
then, afterwards, into printed charac- 
ters. 

Manner in which the Signals are 

Received 

Since the two ends of the line are in 
all respects alike, any description which 
will apply to one end will also apply to 
the other. 

Referring to Fig. 7, L is the main line 
and Ra the main-line polarized relay. 
This relay has two insulated tongues 
which vibrate synchronously with the al- 
ternating current waves arriving over 
the line L. The tongue ts controls the 
synchronizer, S, which operates in the 
manner described above. The tongue tp 
has the functions to be described. C 1s 
a “receiving” commutator, practically 
identical in construction with the “send- 
ine” commutator described above. 
Sweeping around this commutator, 


which has 52 segments, there is a brush, 
or trailer, tp. This trailer is connected 
by gearing to the rotating synchronizer 
S, but with a speed reduction of 13 to 1. 
The commutator may be _ rotated 
through a-small angle, giving an ad- 
justing, so that when the trailer tr is in 
the center of a segment the relay tongue 
tp is at that instant against either a left- 
hand or a right-hand contact. R is a 
resistance of several hundred ohms, to 
the terminals of which is connected a 
r10-volt direct current circuit. A is a 
bank of small polarized relays, called the 
“selecting” relays. There are, in reality, 
four such banks of 11 relays each. Only 
one bank, however, is here shown. Each 
of these four banks correspond to a key- 
board at the sending end of the line. One 
terminal of each of these relay coils is 
connected to a segment in one of the 
eroups of 11 segments of the commuta- 
tor C. The other terminals or “tails” 
of all the coils of all the relays are con- 
nected to the insulated tongue tp of 
the main-line relay Ra. As the tongue 
of this relay vibrates btween its contact 
points and the trailer travels over the 
commutator segments, synchronously 
with the vibrating tongue, the 44 relays 
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will receive, in succession, momentary 
currents through their coils. The relays 
I, 3, 5, etc., of each bank will receive a 
current through their coils in one direc- 
tion, and the relays 2, 4, 6, etc., a current 
in the opposite direction. Thus, the 
tongues of the relays of even number 
would receive an impulse in-one direc- 
tion, and those of an odd number in the 
opposite direction. The windings, how- 
ever, of relays of odd numbers are re- 
versed, and this makes the tongues of all 
the relays receive, in succession, an im- 
pulse in the same direction as the trailer 
passes over the segments of the commu- 
tator to which they are attached. Thus, 
while the current on the line is unmodi- 
fied, the tongues of all the “selecting”’ re- 
lays will receive an impulse in the same 
direction once each time the trailer makes 
a complete revolution. These repeated 
impulses, together with the magnetism 
in the tongues of the relays, hold them 
against their back-stops and away from 
the contact points A, B, C, etc. 

The cut-out wave on the line will now 
be indicated in the following manner. 
When the wave is cut out, the main-line 
relay tongue tp will at that instant cease 
to vibrate and will remain against the 
contact point to which the previous wave 
had carried it. The trailer in the mean- 
time passes on to a segment such that, 
if the main-line relay tongue had been 
carried over, the selecting relay attached 
to that segment would have received an 
impulse to take it against its back-stop. 
Now, however, this selecting relay will 
receive a current through its coils in a 
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reverse direction to what it would have 
received had the main-line relay tongue 
continued to vibrate. Its tongue will, 
therefore, be thrown against its contact 
point and will remain there until the 
trailer has made a complete revolution. 
When the trailer returns to the segment 
to which the relay is attached, unless 
some wave is again cut out, the relay 
will receive an impulse which will re- 
turn its tongue to its back-stop again.. 
Thus, waves which are cut out at the far 
end of the line are reproduced at the 
near end by the tongues of the selecting 
relays which correspond to the wave cut- 
out, being thrown against their contact 
points T, B, C, etc-, and there remaining 
during one Pe sticoy of the trailer. As 
each of the four keyboards at the far end 
of the line operates a corresponding 
bank of 11 selecting relays at the near 
end, the depression of any key of the 
keyboard, which cuts out two waves, will 
cause two relay tongues in the bank cor- 
responding to that keyboard to be 
thrown against their contact points. A 
practiced observer could readily inter- 
pret the cut-out wave signals sent over 
the line by merely observing the move- ~ 
ments of the tongues of the selecting re- 
lays, Tongues I-3 sent over might be 
interpreted to mean A, 1-4 to B, etc., 
through the 45 possible combinations 
given above. . 

But in the present system these sig- 
nals are automatically translated into or- 
dinary figures and letters of the alphabet 
which are printed upon a sheet of paper 
eight inches wide. It now only remains 
to show how this is accomplished. 


Nitrowmatic Transmission of the Signals into Printed 
Characters 


The page printer, by means of which 
41 different characters may be printed 
in type, involves the following essential 
features: 


First—A light type wheel of steel 
about 2 inches in diameter, on the cir- 
cumference of which the 41 characters 
are engraved. This type wheel revolves 
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The Sending Instrument. 


continuously at the end of a horizontal 
shaft which turns synchronously with 
the trailers. 

Second—A light paper carriage which 
carries the paper that is fed from a roll 
underneath the type wheel when new 
lines are made. 

Third—Devices for thrusting the pa- 
per forward to make the lines, and 
sideways to space the letters, and a back 
carriage device to return the paper to a 
position where a new line of printing is 
to start. 

Fourth—A small printing magnet, 
which operates a hammer or platen 
which strikes the ‘paper up against tne 
lower side of the rim of the wheel, at 
the moment when the character to be 
printed has turned to its proper position 
above the hammer. 

Fifth—A set of polarized relays, called 
the “distributing” relays, which serve the 
purpose of making contacts at proper 


moments for sending current to the 
printing magnet to print, to a liner mag- 
net to line the paper, to a spacer magnet 
to move the paper sideways, and to a 
back magnet which allows the carriage 
to return the paper to the proper posi- 
tion for beginning a new line. 
Sixth—A so-called “combination com- 
mutator,” the function of which will ap- 
pear from the following description : 
Fig. 8 shows diagrammatically the 
combination commutator, the tongues 
and contact points of one of the four 
banks of the “selecting” relays, and also 
a part of the connections of a page 
printer. The combination commutator 
is made up of three parts or circles, C1, 
C2 and C3. Each of these circles is di- 
vided into segments of different widths 
with insulation between; ti, t2 and t3 
are three brushes or trailers, which sweep 
together around the commutator in the 
same time as the trailers on the sending 
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and receiving commutators, and, being 
on the same shaft with the type wheel, 
turn also with it. These trailers, as they 
come to bear upon different combina- 
tions of segments of the commutator, 
complete, together with contacts made 
by the relays of one of the four banks, 
circuits which actuate magnets that print 
the character and shift the paper. Rd is 
one of the four “distributing” polarized 
relays. The current, through its coil b, 
brings its tongue against the back-stop 
S, and a current, through its coil f, 
brings its tongue against the contact 
point k. P is a small printing magnet, 
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which, when energized, causes the ham- 
mer or platen, h, to strike the paper up 
against the rim of the revolving type 
wheel. This is done so rapidly that the 
type wheel may continue in constant ro- 
tation, although, being attached to the 
shaft by means of a spring, it may, mo- 
mentarily, pause. X and Y are the posi- 
tive and negative terminals of a 110-volt 
direct current circuit. The spacer, liner 
and back magnet, and the distributing 
relays which actuate them, are, for the 
sake of clearness, not shown in the dia- 
eram. A letter is now printed as follows: 
Two half-waves having been cut out of 
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a group of waves to which the bank of 


selecting relays Ra belongs, two of these - 


relay tongues are thrown against their 
contact points, where they remain until 
a reverse impulse returns them to their 
back-stops. Suppose contact is made 
with the contact points a and h, then, 
alter a certain time, the trailers tr and 
t2 will have arrived on segments of the 
combination commutator, which, are re- 
spectively connected to the contacts a 
and h, and the trailer t3 will then be in 
this case on the segment S. It may be 
noted that the inside circle C4 shows the 
position of the letters on the type wheel 
corresponding to the combinations of 
‘segments on the combination commuta- 
tor. The following circuits are now com- 
pleted: The current starting from the 
positive pole X passes through the coil 
f of the “distributing” relay Rd, throw- 
ing its tongue against the contact k. 
Thence it passes to the segment S and 
out through the trailer t3 and into the 
trailer t2, thence into the segment a of 
the commutator connected to the contact 
point a. From there through the tongue 
of the relay and by the frame of the re- 
lays of the bank to the tongue, making 
contact with contact point h, thence to 
the segment connected: to this contact 
point h and thence by the trailer t1 and 
its connection back to the negative ter- 
minal Y. It may be stated, in passing, 
that all segments of the combination 
commutator are connected to the contact 
points of the same letter of the bank of 
relays Ra. 

At the instant that the above occurs, 
the type wheel, T, has turned into a 
position so that the letter engraved upon 
its rim, and which corresponds to the 
,combination of segments a-h on the 
combination commutator, is just over the 
platen h. In this case the letter would 
be V. At the same time, contact being 
now made at k, a circuit is completed 
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which makes the platen strike the paper 
up against the type wheel-and so prints 
thes létter./ This “mirediteuss trom oo. 
through the coil of the printing magnet, 
P, to the contact k and back through 
the relay tongue in the negative 
pole. At the instant, or just before, 
the platen, h, strikes the paper against 
the type wheel, a contact is com- 
pleted at N, which permits a momentary 
current to pass through the coil, b, of 
the relay. Rd, thus returning its tongue 
to its back-stop. A further circuit 
which is not here shown, is also auto- 
matically completed, which causes the 
paper to shift sideways under the wheel 
through the distance of a space between 
letters; that is, “spacing up” is auto- 
matically accomplished. In this manner 
thirty-eight characters may be printed. 
Three combinations, as g-b, k-b, k-d, 
are reserved for spacing, lining and back- 
ing the paper at the will of the operator 
at the far end of the line. The segments, 
a, y, b, on the combination commutator 
are attached to coils of the polarized re- 
lays (not shown), which distribute cur- 
rent to magnets that perform the above 
function. If the operator at the other 
end of the line should neglect to send 
the “ back signal’ which returns the pa- 
per and attempts to print beyond the 
edge of the sheet, then the carriage will 
carry the paper back automatically when 
the end of a line of printing is reached. 
This, however, a practiced operator 
never does, because, at the sending end, | 
an automatic device on the keyboard 
shows the operator just how far he has 
printed on a line. 

The operator, being able to space, line 
or back carriage at will, paragraphing, 
etc., can be accomplished the same as on 
an ordinary typewriter. 

Corresponding, of course, to each of 
the four keyboards at the other end of 
the line is a page printer and a bank of 
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“selecting” relays. All four of these 
page printers appear to be operating 
simultaneously. 

The waves in the extra group X (Fig. 
2) are used, one to automatically ring a 
bell if anything disturbs the synchronism 
or the printers are turned off and one is 
used to “ find the letter ’’ when the appa- 
ratus is first started up. Finding the 
letter means bringing the trailers of the 
sending commutator at one end of the 
line and the receiving commutator at 
the other end upon corresponding seg- 
ments of their respective commutators. 
For example, when the apparatus is first 
started up and synchronism has become 
established, the trailer on the sending 


commutator at a particular instant might 


rest on, say, the twentieth segment, and 
that of the receiving commutator on the 
fiftieth segment, but an automatic de- 
vice operated by one of the cut-out half- 
waves of group X will cause the trailer 
on the receiving commutator to lag be- 
hind until it is at the same instant on the 
segment of the same number as the 
trailer of the sending commutator. 
When this has taken place the two trail- 
ers continue to revolve in perfect syn- 
chronism, and always maintain the same 
relative position on their commutators. 
It has only been attempted in the 
above description to give a bare outline 
of the features of this remarkable inven- 
tion. Much more might be said in re- 
gard to the many ingenious devices used 
and the new mechanical and electrical 
features employed. The apparatus is 
throughout full of beautiful physical 
principles and most ingenious electrical 
and mechanical devices. One very im- 
portant feature of the apparatus ‘is the 
natural way in which it divides itself into 
distinct units, so that if one unit becomes 
deranged it may be immediately replaced 
by another without stopping the opera- 
tion of the rest of the apparatus. Thus, 
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considering one end of the line only, 
there are four keyboards, all exactly 
alike, which may be replaced singly by 
others by merely breaking eleven wires 
joined together by a multiple connector. 
There are four page printers which can 
also be operated, singly or together, and 


be immediately replaced by others in a | 


like manner with the keyboards. There 
are four similar banks of eleven polar- 
ized relays each. If anything deranges 
one of these banks only that printer to 
which it belongs is affected. 

This being the case, we have thought 
that a clearer idea of the appearance of 
the apparatus as actually constructed will 


be obtained by showing a picture of one © 


of each of these units rather than by 
giving a single view of the entire outfit 
as installed at one end of the line. Thus, 
Fig. 9 is a photograph of a keyboard; 
Fig. 10 shows a page printer; Fig. 11 a 
synchronizer, the receiving commutator 
and letter finder. 
printing is shown in Fig. 13. It will be 
noted that the operator has spaced and 
lined and paragraphed the printing in 
the same manner as would be done on 
a Remington typewriter. 


Later Improvements 


The mechanical operation of the page 
printers has been improved and the key- 
boards have been entirely redesigned 
since the foregoing was written. The 
main distinction between the old and the 
new keyboards is that the new keyboard 
makes combinations electrically. 
page printer performs the same functions 
as the one described, but more perfectly, 


and functions of minor importance have. 


been added, such as the rapid feeding 
out of a telegraphic blank—in less than 
three seconds. The former description 
assumed that the alternating waves on 
the line were divided up into five groups 
—A, B, C, D, X—fifty-two waves being 
used for.the purposes of printing with 
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four printers, signalling and finding the 
letter. Fifty-six waves are now divided 
into four groups. . Eleven of the waves 
in each of the four groups are used for 
the printing; one wave in one of the 
groups is used for finding the letter, and 
three waves—one taken from each of the 
remaining three groups—are reserved for 
purposes of signalling. The signalling 
can be accomplished in a variety of ways. 
Morse instruments, one.at each end of 
the line, can be worked duplexed at a 
slow speed. It is preferable, however, to 
place at each end of the line, in addition 
to the four page printers, a small tape 
printer, which prints simultaneously at 
the rate of fifteen words a minute each. 


While the eight printers of the Duplex | 


System are jn operation for the transmis- 
sion of telegrams the two stations can 
correspond with each other regarding 
the business of the offices or for the pur- 
pose of correcting errors. The system, 
therefore, may be called with propriety 
a Decaplex System. 

The new machines have the additional 
important feature that all the messages 
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transmitted are simultaneously recorded 
at the sending station. The recording 
at the sending station is done on a tape 
in printed characters. The tape passes 
directly over the keyboard and before 
the eyes of the keyboard operator. (The 
photographs represent the tape recorder 
raised to the level of the eyes of the 
operator, but in the latest form developed 
it passes directly over the keyboard.) 
This home recording of the messages is 
accomplished without loss of speed in 
the eight regular transmitters and with- 
out additional complication in the key- 
boards. 


A feature of the apparatus as now con- 
structed is the manner in which it is 
subdivided into interchangeable units. 
Each printer, keyboard, bank of relays, 
transmitter and the main-line relay con- 
stitute an independent unit, which, in 
case of a failure or a breakdown, can be 
replaced by another like unit. As such 
an interchange can be effected instantly 
neither the apparatus as a whole nor any 
portion of it is put out of operation more 
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than a moment by the mechanical failure 
of any of its parts. 

The system is kept in electrical adjust- 
ment, as far as the main line is con- 
cerned, much more easily than are other 
telegraphic systems. The duplex line is 
thrown out of balance only by a consid- 
erable change in the insulation resistance 
of the line. Actual trial has shown that 
a 300-mile line can be connected to earth 
at its middle point, through only 2,000 
ohms resistance, without upsetting the 
duplex adjustment sufficiently to spoil 
the printing. 

In view of its maintenance in electrical 
adjustment and its interchangeable units 
the system may be kept operative under 
conditions which would upset any other 
than the Morse system, operated sim- 
plex. 

The octoplex system can transmit to 
ereater distances without relaying than 
other multiplex system hitherto known. 
It has been successfully operated under 
eovernment tests over lines of 550 miles, 
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and it is anticipated that it will work 
perfectly without relaying between New 
York and Chicago. Methods have, how- 
ever, been devised by Professor Rowland 
for automatically relaying the messages. 

The system has advantages in the op- 
eration of lines subject to line disturb- 
ances. -As the alternating currént is 
employed, condensers may be used in 
series with the main-line relays; no 
amount of direct current on the line, re- 
sulting from leakage to trolley lines, etc., 
can produce a harmful disturbance. 

The apparatus has reached a standard 
form; the parts have been constructed 
with jigs, and are interchangeable. 


Methods of Line Operation 


Aside from the operation of the sys- 
tem between two main terminal stations, 
most of the applications which involve 
the division of its octoplex capacity of 
transmission among stations separated 
by a considerable distance require the 
use of some sort of automatic relaying 
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device. An automatic relay for the 
Rowland system is constructed in one 
of several different ways: for general use 
the following method is considered the 
best on account of its flexibility. The 
general idea may be expressed in a few 
words. 

At a relaying station the incoming sig- 


Fic. No. 14. 


Fie. No.15. 


Fre. No, 18. 


nals are received on a bank of eleven 
selecting relays in the same manner as 
at a terminal station. These relays, in- 
stead of operating an automatic printing 
device, have their eleven contacts con- 
nected to a sending commutator in the 
same manner as the contacts of a key- 


cae 


board; they operate the usual transmit- 
ter which transmits the proper modifi- 
cations to an alternating current im- 
pressed upon the local line by a dynamo 
at the relaying station. This dynamo 
is run in synchronism with the dynamo 
at the originating terminal or with the 
dynamo at the main central of the sys- 


A’ tem. 


Diagrams, with a brief 
statement of the operation 
C’ in each case, are here 
shown to illustrate vari- 
ous applications of the 
> Rowland system. It is 
not deemed necessary in 
the present article to en- 
ter into the technical de- 
tails of these systems of 
operation; but it may be 
remarked that only such 
are presented as have been 
experimentally proved as 
operative or used in the 
operation of actual lines. 
In regard to all of these 
methods some general re- 
marks which apply to all 
may be made. In all cases 
the octoplex capacity may 
be distributed in any con- 
venient manner; that is, 
in place of having eight 
operators at a speed: of 
forty words per minute 
each, the number of op- 
erators may be doubled 
and the speed of each 
halved; or any number 
of operators may be had, 
with the limitation that the aggregate 
speed of the apparatus shall not exceed 
that of the eight operators at forty words. 
In cases where branch lines radiate from 
a central these lines may be 300 miles 
long or longer. Or, in case of slightly 
different apparatus placed at the terminal 
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of the branch, these branches may have 
any length up to the maximum of the 
system. Way-station lines may have any 
length up to 300 miles. 

In Fig. 14 are shown two centrals, 
I and 2, connected by a trunk line. 
Passing out from each central is a 
branch containing a number of stations 
in series. At 1 and 2 there is an auto- 
matic repeater. 

At the way stations A, B, C, etc., is a 
single or multiple outfit, as the case 
might be. | 

Communication may be established so 
that one station, A, corresponds with 
another, Al; another station, B, to a 
station Bl; or, by additions to the appa- 
ratus, more complicated and general 
methods of communication may be es- 
tablished if such should be desirable. 

Fig. 15 shows two centrals, I and 2, 
connected by a trunk line, and at each 
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central a number of radiating termini. 


At each central is an automatic repeater. 
At each branch terminal, A, B, etc., isa 
single or a multiple outfit, as desired. 

In Fig. 16 is shown a way-station line 
A number of stations are connected in 
series. At A is the apparatus. 

At.B,-C, etc.;-are single: or multiple 
outfits. Here independent communica- 
tion may be had between A and: any 
other station or stations to the extent of 


_ four, each station having a rate of forty 


words a minute. 

In Fig. 17 is shown a distributing sys- 
tem. Here the apparatus at the various 
points is substantially the same as given 
at various corresponding points of the 
systems- previously described. 

In Fig. 18 is shown another distribut- 
ing system, which has the addition of 
transmitting devices at all the sub-sta- 
tions. 


Four Messages Being Sent at Once from One End of a Single Wire and Home Recorders Making Duplicate Copies. 


Hydro-Electrics in the Alps 


By Rene ve La Brosse 


Geneva’s Three Systems 


ie to the courtesy of M. But- 

ticaz, General Superintendent of 
the Industrial Services of the City of 
Geneva, we were able to visit the elevat- 
ing power house of the Coulouvreniere, 


Power House of the Coulouvreniere 


The power house of the Coulouvre- 
niere presents from the point of view 
which specially occupied us an interest 
which was historical. It marks particu- 
larly a step of importance in the series 
of industrial procedures for the transfor- 
mation of energy, and offers without 
doubt in chronological order one of the 
latest examples of a distribution of force 
which is perfectly combined with others 
and very happily realized, using an agent 
other than electricity. It is, in fact, water 
under pressure which is the vehicle of 
energy. 


The history of the cir- 
cumstances which deter- 
mined the municipality 
of Geneva to create tow- 
ard 1883 this interesting 
distribution cannot find 
place here. We _ will 
only say that the city 
has been obliged at sev- 
eral periods during the 
course of the nineteenth 
century to modify and 
increase its distribution 
of water. In the pres- 
ent century a French 
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the central electric station and the power 
house of Chevres, which distributes in the 
city and canton of Geneva the electrical 
energy received at the slope of the Rhone 
from below the junction of the Arve. 


t 


architect (Abeille) installed an ele- 
vator machine which, with various ad- 
ditions, sufficed for a long time, to 
meet the restricted needs of the epoch. 
Another of our compatriots, Engineer 
Cordier, was called in 1838 to create a 
new and more powerful elevator machine 
with Poncelet wheels and force pumps, 
which sufficed till toward 1862. At this 
epoch (1868) M. Callon, professor at 
the Central School of Paris, installed a 
Girard turbine capable of elevating 4,000 
litres of water a minute fifty metres high. 
The installation, retarded by divers ac- 
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cidents and by the war of 1870, was not 
put in operation until 1872, and was con- 
tinued in use till 1886, when the present 
installation was created. 

We remark with pleasure the calling of 
our compatriots during this long period 
to the honor of giving the city the hy- 
draulic apparatus which it lacked. But 
its rapid development very soon exacted 
more efficiency, as the old system gave 
but 12,000 litres of water a minute. In 
[880 the house of Escher, Wyss & Co., of 
Zurich, was called to install two auxili- 
ary machines (steam) of about 300 horse 
power, but the ever-increasing demand 
soon made it necessary to completely 
modify the process of distribution. 


To what must we attribute this rapid | 


rise in the consumption of water, and 


above all of water power, in a city -of: 


relatively only secondary importance? 
To ‘a! concatenation of circumstances 
which we will here indicate at least sum- 
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Power House at Coulouvreniere.—Sectional 


marily. For one thing the City of Ge- 
since 1870, made considerable 
growth, which caused, of course, an in- 
creased consumption of water in the 
households and in the streets. 
Another cause was that M. Engineer 
Turrettini, whose name is connected with 


all the progress accomplished in the re- 
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gion, established 1n 1871, in an industrial 
house in the city, as an experiment, for 
the benefit of a company for the manu-: 
facture of surgical instruments, an hy- 
draulic motor, using a column of water 
and oscillating cylinder. This effort was 
crowned with success, the number of 
motors increased rapidly and the sale of 
water under pressure soon became a 
source of considerable receipts for the 
city; so much so that it was necessary in 
1883 to study out a programme for. dis- 
tribution which could easily extend be- 
yond the city to the twenty-five com- 
munes round about. 

This programme was put into force 
with prudence at several periods between 
1883 to 1890. It did not cost less than 
ten million francs. 

It comprises two distinct reservoirs at 
a low and a high pressure (40 and 140 
metres), with a total development of 
about 240 kilometres of mains, and dis- 
tributes altogether 3,000 
horse " power seme boese 
systems center upon the 
power house of la Cou- 
J louvreniere, established 
on the left arm of the 


Rhone. The - power 
| house is provided with 
gn dial twenty centripital tur- 


~y bines with vertical axes, 
: each of 210 horse pow- 
er and. each working 
-.two groups of suction 
and pressure horizontal 
pumps. The return con- 
duits are furnished with. 
large air regulators which maintain a 
constant pressure. 

It does not come within the limits of 
this study to give a detailed description 
of this power house, which interests us 
solely as an example of a rare and orig- 
inal solution of the problem of distribu- 
tion of energy by water under pressure. 


' 


View. 
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We will only say that the average 
price of a cubic metre of water sold for 
power varies between 2 centimes, 6 
to 4 centimes and 5 centimes, and that 
the annual revenue has followed a rap- 
idly ascending scale, so that the mean 
receipts are to-day in the neighborhood 
of 1,300 francs from each user. 

Before terminating this short descrip- 
tion of the distribution of water under 
pressure in the City of Geneva, it will not 
be uninteresting to remark that, if the 
needs which she has satisfied had mani- 
fested themselves some years later, the 
solution would have been entirely dif- 
ferent. 

In 1883 the employment of electricity 
had been begun, and this only in the 
form of timid experiments. The experi- 
ments which resulted in the most cele- 
brated transportations of force had not 
yet taken place and the most audacious 
engineers had not dared to predict that 
which has been realized since. 

M. Turrettini, in his report in favor of 
the’ project, passed in review the dif- 
ferent methods of transporting power 
known to that epoch—1883. He cited 
the systems of telo-dynamic cables as ap- 
plied at. Bellegarde, Schaffouse, Fri- 
bourg and Zurich, which had enjoyed 
favor for some years; the system of com- 
pressed air employed at the excavating 
of the large tunnels of Mont-Cenis and 
of Saint-Gothard, but of which the medi- 
ocre return of power less than 50 per 
cent. did not warrant general use, and 
finally he explained that the electrical 
transmissions did not yet give a practi- 
cal and industrial solution of the prob- 
lem. It is true that he considered only the 
direct current system at 500 volts press- 
ure. They were far at that time from 
the use of the polyphase currents of 
10,000, 20,000 and 25,000 volts of to-day. 
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“But the moment is not far,” said he, 
“when one will apply with advantage this 
mode of transmission in our city.” 

Meanwhile, and as it was necessary to 
have immediate results, he concluded his 
report in favor of water under pressure. 
It was thus that the City of Geneva 


found itself using a system perfectly ra- 


tional for the epoch, but which would no 
longer be considered as satisfactory. 

This solution, so interesting, marked, 
so to speak, the end of ‘an epoch.” “li 
the studies were to be made now,” wrote 
in 1890 the Administrative Counsellor 
of Geneva, “some modifications would 
without doubt be made to the general 
plan. Among others the distribution of 
force by electricity would be on a par 
with hydraulic transmission. Nothing, 
besides, prevents the use of electrical 
transmission to utilize the force of a cer- 
tain number of turbines which still re- 
main to be put in place. The study is 
ready and the execution comes next.”’ 

“When the Administrative Counsellor 
wrote these lines,” said Mr. Turrettini, 
“he did not doubt that the facts would 
respond more quickly to his hopes than 
ne could think; he did not doubt that 
two -years later he would find that to 
meet the demands from the City of Ge- 
neva the concession by law of a right to 
build a second water-power force more 
than triple that of the first would be 
asked for, and that less than ten years 
later in view of the absorption by indus- 
tries and by the public service of the out- 
put of this second power house it would 
be obliged to ask the concession for a 
third fall more powerful than the sec- 
ond.” 

In fact, as we have said. above, the 
power house of Coulouvreniere marked 
the end of an epoch. The era of elec- 
tricity was opening. 
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Power House at Chevres 


The power house of Chevres was cre- 
ated in the period from 1893 to 1898 to 
satisfy the increasing demand for energy. 

Similar to that at Coulouvreniere, the 
power was obtained from the slope of 
the Rhone, but the agent of distribution 
in place of being water under pea is 
the electrical current, | 

Formerly various persons had investi- 
gated the power of the stream that could 
be drawn from the river at the rapids, 
and to which powerful flow Lake Leman 
forms so admirable a regulator. In 1882 
M. Merle d’Aubigne, Director of Serv- 
ices of the City of Geneva, had consid- 
ered cutting a tunnel of 1,300 metres in 
length, capable of supplying twenty cu- 
bic metres of water per second at low 
water. The house of Escher, Wyss & 
Co. had considered the building of a dam 
giving forty metres fall and producing 
5,600 horse power, but the time had not 
yet come when electricity was ready to 
provide such a general solution to the 


problem. It was only in 1892 that the 
movement took a decisive form. The 
world was then in possession of the ex- 
periences of Creil, of Vizille, and of 
Frrancfort, the canal at Jonage was com- 
menced, and from all parts of the world 
examples of the successful transmission 
of power by electricity multiplied them- 
selves. 

The City of Geneva could not hesi- 
tate longer when confronted by these 
demonstrations, and the municipal coun- 
cil adopted in May, 1892, a project of 
works for the production and use of a 
force of 12,000 horse power to be estab- 
lished on the Rhone, below the conflu- 
ence of the Arve. 

A law of November 2, 1892, authorized 
the city to establish for that purpose a 
dam, a power house with turbines and 
the buildings for the management and 
transmission of the force “‘by a system to 
be fixed ulteriorily.’”’ Remark this .last 
phrase, which does not prejudge the 


‘ The Dam at Chevres 
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mode of transmission of energy and 
leaves the question in suspense. We shall 
soon see how this was resolved. 

One finds in this law of November 2, 
1892, several particularly interesting 
points. We will note these as follows: 

First. The concession is given by the 
State to the City of Geneva for a term of 
99 years, terminating on November 3, 
1981; 

Second. The city, grantee, is bound to 
restore to the workshops on the Rhone 
the amount of power which they were 
then using from the river ; 

Third. The State reserves to itself a 
part of the _ benefices 
after the deducting of 
6 per cent. for interest 
and abatement of the 
expense of first cost. 

It is well here to note 
and bear in mind that 
enterprises of this kind, 
on account of the risks 
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Finally, the State reserves to itself a 
part of the benefits to be derived after 
the remuneration of the capital. This 
action appears at the first glance less 
justifiable. 

In France the participation of the 
State in benefits is usually limited to the 
reimbursement of the advances made. 
It is true that, in this case, the State 
means to assure itself of other advan- 
tages like that of receiving energy under 
special conditions for public services, and 
that this will be extended without doubt 
to the benefit of the Departments and 
to the Communes. It is true that, in the 


dee Turbines 


they carry and of the 
considerable capital that 
they require, have need 
of long abatements, and 
can scarcely, in gener- 
al, accommodate them- 
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selves to short terms, SS 
which would tend to ee 
reduce the value of cr 
the ordinary conces- Plan of Works and Dam at Chevres. 


sions for public works. For this rea- 
son the Swiss concession of Chevres, 
with the French concession of Jonage, 
constitute examples deserving of serious 
thought if one wishes to encourage capi- 
tal to carry on weighty affairs and to 
content itself with low tariffs, both of 
which are advantageous to the public. 
One will remark in the second place 
the obligation placed on the conces- 
sionee of restoring to the pre-existing 
installations the power of which they had 
before enjoyed the use in preference to 
paying an indemnity for dispossession. 


case under consideration, the conces- 
sionee, being a city which forms in itself 
the greater part of the State, the dis- 
tinction loses much of its interest, and so 
much the more in that the whole State 
of Geneva is interested, as one will see 
later on, in the prosperity of the affair, 
since the distribution of the energy is 
capable of extension to all parts of its 
territory. Under these conditions a pre 
levy of 6 per cent. for interest and abate- 
ment of capital assures it a sufficient re- 
muneration. After the account returned 
for municipal service the repayment of 
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the expenses borne by the city for the 
power house of Chevres was raised to 
5.60 per cent. for the tax of 1899. 

The power house is situated on the 
Rhone, 7 kilometres below the junction 
of the Arve, below the village of Ver- 
nier. 


It comprises a large dam formed of six. 
metallic gates, each of 10 metres open- 
ing, and separated by piers of concrete 
of 3 metres in thickness, a canal 137 
metres in length, the building of ma- 
chines and of divers annexes. 

The dam is 75 metres long. It rests 
on a construction of concrete 16 metres 
high, Im. 10 thick, and is covered with 
thick oak planks for protection against 
the gravel which .escapes between the 
piers. The working of the gates is done 
by hand by means of cranks, two men, 
by exercising an effort of 17 kilograms 
each, raise the six gates om. 75 in an 
hour, or a single gate 3m. 70 in forty- 
five minutes. Each gate is built of eigh- 
teen iron plates, stiffened by nine para- 
bolical frames. Each weighs 50 tons. 
They are balanced each on four cables of 
steel of 33 millimetres diameter, and 
each supports a water pressure of 360 
tons. . Above. the “gates> runs 7a jioot- 
bridge for working. The dam, com- 
menced in 1893, was finished in January, 
1894; it is entirely built of concrete, with 
Portland cement for the piers and the 
foundation. 

The campaign of 1894. was devoted to 
the construction of the buildings for the 
machinery, founded on the bottom rock 
of the river, and in the inclosure of two 
sluices. A single pump sufficed for the 
exhaustion of.the water. -It rested on 
eighteen joists or rails 7m. 50 in length, 
separated by piles Im. 50 from: center to 
center, set in concrete. 


The power house of Chevres contains 
fifty-eight turbines, of which three are 
for the excitors and the remainder for 
the dynamo generators. 
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They are of two different types ; those 
for exciting (150 turns a minute) give 
150 horse-power, the others an average 
of 1,000 horse-power each. They all 
come from the house of Escher, Wyss & 
Co., of Zurich. . 

The height of the fall of Chevres is 
very variable. In low water the fall is 
8m. 50, and only 4m. 30 in high water. 
It was therefore necessary to find a com- 
bination which would give a power al-— 
most constant, notwithstanding the con- 
siderable variations of the fall, according 
to the seasons. The difficulty was com- 
plicated, besides, from the necessity of 
securing under all circumstances a speed 
of rotation sufficiently high (eighty turns 
at least per minute) for the driving of 
the dynamos. This problem has been 
solved in a very ingenious and satisfac- 
tory manner by the division of the total 
fall into two stages, corresponding to the 
several states of the river. 

For this purpose each vertical shaft 
carries two turbines, one above the other. 
The lower one is specially established for 
the period of low waters, where it oper- 
ates alone under the fall of 8m. 50, and 
develops 1,200 horse-power. The upper 
turbine serves conjointly with the other 
during the high water, and is combined | 
with it in a manner to give from the 
summer fall of 4m. 30 800 horse-power. 
In each case the speed of rotation re- 
mains constant. | 


The units are of two different types, 
for the construction was by steps, run- 
ning over a period of several vears 
(1895-99). Those of the first type 
(1893-96) are suspended on a bath of 
oil under pressure. 


Each turbine has its gate, with its 
governor in connection with the corre- 
sponding regulator. This last is put in 
action by the shaft of the turbine. It 
acts on the apparatus of hydraulic regu- 
lation (a pressure of oil of about 15 at- 
mospheres) in a very prompt manner, 
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Electric Generators at Chevres. 


the organs of regulation following in- 
stantly the indications of the tachymetre. 
The compensation is made so rapidly 
that when there is produced, for ex- 
ample, a sudden variation of 300 horse- 
power in the resistance, the number of 
turns varies but 3 per cent. for a few 
seconds, and then returns immediately 
to the normal speed. 

The flow per unit varies according to 
the seasons between 11 cubic metres and 
21% cubic metres per second. ‘The av- 
erage power of the house is from 12,000 
horse power to 15,000 horse power. At 
the top of each vertical shaft is mounted 
the corresponding generating dynamo. 

The alternators at Chevres are dis- 
posed so as to produce either single or 
diaphase currents by making a slight 
change in the arrangements. 

They have exteriorily the aspect of 
large clocks 4m. 50 in diameter and 
2m. 20 in height. Numerous openings 
facilitate access to all the parts and in- 
sure their ventilation. Altogether the 
arrangement is strong and simple. 

The switchboard is divided into three 
parts, and contains thirty-four panels. 


From the power house go the primary 
lines. Those which feed Geneva com- 
prise two subterraneous lines, and aerial 
lines feed the several neighboring Com- 
munes. 

Each subterranean line carries 2,500 
volts, and contains four conductors of 
490 square millimetres of working sec- 
tion. The seven cables which constitute 
a conductor are insolated in a concrete 
of resin of vaseline in the interior of a 
masonry aqueduct. The aerial lines, 
consisting of four strands each, have sec- 
tions proportionate to their output. This 
is from 28 to 98 square millimetres. 

The system, which is now 160 kilo- 
metres in length, keeps increasing rap- 
idly. It should soon reach to the south 
bank of the lake, or even to Corsier. On 
the opposite side it reaches to Versoi and 
to) thestrench®irontiertat-bernex;) alhe 
power house of Chevres distributed in 
1899 5,000 horse power for electro- 
chemical use, 4,500 horse power for 
motors and lighting (55,000 lamps), and 
more than 1,850 horse power for certain 
special motors, making in all 11,430 
horse-power. One foresees the near util- 
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ization of the total energy given by the 
fall. : 

The kilowatt-hour at leaving the 
power house cost in 1889, without in- 
terest or charges, 0.0047 franc. The 
gross receipts for 27,500,000 kilowatts 
sold were 512,444 francs. This was equal 
to 0.0186 franc per unit. 

The cost of establishing the power 
house of Chevres was 8,500,000 francs. 


The budget of the last inspection (1900) © 


showed a profit of 435,700 francs, being 
a little more than 5 per cent. of the capi- 
tal invested. On the other hand, the ex- 
pense of exploitation (223,000 francs) 
has left a net recepit of 289,377 francs. 

The increasing sales are shown by the 
following table: 


Net | Kilowatts 


: Gross 2 

Years. | Receipts. eee Receipts. | Produced. 

| 

| | 
1897.... | 178,412 fr. .| 110,143 fr.'| 68,269 fr. | 3,669,876 
TOS ee) 209,137, | 129,390 139,947 9,517,262 
1899.... | 512,544 | 223,167 289.377 28,066,480 
TOOO tenia OsO,025 | 295,000 335,635 31,111,451 
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The future of this great enterprise 
seems assured, the net receipts of the 
last inspection represents already nearly 
4 per cent. of the capital invested, and 
the continual progress shown by this 
table does not leave a doubt of the larger 
value to be shown at the next inspection. 
The whole of the force will probably be 
utilized in a few years. This is explana- 
tory of the fact that the authorities are 
already contemplating. the creation of a 
new source of energy below Chevres, 
and it also justifies the confidence which 
this sort of undertaking inspires in those 
who are witnesses of their rapid devel- 


opment. 


The power house of Chevres sells en- 
ergy at the rate of 8 centimes per hecto- 
watt-hour for lighting; for from 150 to” 
750 francs the horse power year, accord- 
ing to the amount of power used, and 
from 8 to 25 cerntimes a kilowatt-hour 
for small motors. 


Central Station of the Island 


The old central station of the island is 
fed at present by water under pressure 
sent from the power house of: Coulou- 
vreniere and by the diaphase alternating 
current sent from Chevres. It produces 
direct current at 110 volts for lighting, 
distributing it with a three-wire system, 
and a current at 560 volts for the service 
of tramways. 

The transformation of the alternating 
current into direct is made by means of 
two rotary commutators for lighting and 
On three ior:-traction: 

Such, very incompletely summed up, 
are the principal features of the great 
hydro-electric installation of Geneva. 
Their study is particularly interesting 
from the fact that they show united in 
the one territory a great variety of meth- 
ods for the transport of energy and a 
variety as great for its employment. 


Finally, it is interesting to note that, 
to guard against the irregularities of the 
water power at Coulouvreniere, the city 
has established there a centrifugal pump 
of 1,000 horse power, driven by current 
sent from the power house of Chevres, 
and capable of raising 380 litres per sec- 
ond to a height of 140 metres. This de- 
tail shows well the superiority of the 
second installation to the first, for this, 
notwithstanding its incontestable quali- 
ties, has had to have recourse to Chevres 
in order to assure itself at all times of a 
regularity of output which of itself it 
was powerless to guarantee. 

The whole of the hydro-electrical 
plants of Geneva have cost about 22,- 
000,000. The municipal service has 
drawn from it 74% per cent. This return 
is the best proof of their utility. 


Used Sawed Ties and Didn’t Know It 


By JosepH E. Ratpu. , 


A RAILROAD is truly a world within 

itself and the diversity of subjects 
that have to be considered by the officials 
runs through a wide range. The old in- 
cumbent has records and precedents to 
guide him, but a newly appointed super- 
intendent, generally with experience lim- 
ited to one department, is sometimes 
sorely tried. Success—measured in 
economy of management—is the thing 
expected; unwise expenditures may 
mean a set-back. 


The writer was confronted with a tie 


problem while acting as a division su- 
perintendent on one of the trunk lines 
and could not make up a precedent. The 
tie specifications of the company were 
very explicit: The ties must be of just 
such a length with the ends sawed square, 
of just such a thickness, of not less than 
such a face measurement, and they must 
be hewed and true and without twist. Of 
these specifications, the one most strenu- 
ously insisted upon was that the ties 
must be hewed and not sawed. The su- 
pervisor reported that a mountain saw 
mill had sawed out a lot of ties from the 
ends of some unusually fine white oak 
logs. He said they were about the finest 
eight hundred ties he had ever seen. But 
they had -the fatal defect of having been 
sawed instead of hewed. If we bought 
them we could not ship them to the main 
line, nor use them on our track, and the 
number was more than we were likely to 
beable to use for private sidings for 


several years. But at thirty-five cents as 
culls, the price at which they could be 
bought, they were too good an invest- 
ment to let go. Regular white oak ties 
cost sixty-five cents. I bought the lot, 
but with many misgivings. 


Not long afterwards Engineer H 
was instructed to remodel one end of a 
large yard with the switches and tracks 
on a newly adopted plan and to have it 
ready for the annual track inspection. 
He wrote to our division offering an ex- 
tra ten cents each for a specially fine 
six hundred feet of white oak ties—to be 
above reproach. 

Here was our chance! But there were 
the tell-tale saw marks on the ties, and 
Engineer H—— had the reputation of 
being the hardest material inspector to 
impose upon in the company’s employ. 
But a plan suggested itself. I called in 
the master carpenter and bridge builder. 

“How many jack-plane bits have you 
got?” I asked. 

“ About two dozen.” 

“And how many plane-blocks? ” 


 Haltasdozens” 

“ All right,” I said; “take them up to 
the mill and teach the men to jack off 
those ties so as to get out every saw 
mark, but not to make them look too 
smooth.” 

The bits were well rounded. 

We allowed the mill owner five cents 
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a tie, and he gave the men two cents as 
piece work and so got the job rushed. 
Engineer H was so delighted with 
the ties that I got him to allow us an ex- 
tra five cents each.. He never suspected 
that I had led him into a serious infrac- 
tion of the company’s rules. 

When the track inspection struck our 
division the supervisor and myself came 
in for special praise; our ties (and some 
upwards of four hundred in an additional 
order) were the one point above all 
others that made the success of the piece 
of show track ; they were fine and so true; 
no such ties for surface had ever before 
been seen. We kept straight faces and 
an humble demeanor and said nothing. 

One of the peculiarities of that system 
was the appointment of superintendents 
from the engineer force, and their first 
assignment was to single-track divisions. 
About two years after the tie incident 
Engineer H Was appointed as su- 
perintendent of our division. 

He was a good fellow and a good su- 
perintendent. He was proud of the repu- 
tation he had earned while an engineer- 
in-charge, and apt to boast that no one 
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had ever imposed upon him in the mat- 
ter of material. 

On one of these occasions, actuated 
by the perversity that seems to cling to 
humans, I felt that I could not further 
resist temptation, and I told him how 


we had imposed upon him. At first he 


bridled up quite indignantly and denied 
the possiblity of his having been so de- 
ceived,and it was not until the supervisor 
corroborated the story that he fully be- 
lieved it: When he was convinced, he 
said we had been very cute, but that 
after all we had given the company the 
best lot of ties he ever saw, and had 
made for our division a neat little profit, 
besides having found a way to make a 
perfect edge-tool cut surface that beat 
any hewed tie ever made for level sur- 
face and uniform thickness. 

My connection with the tie industry 
was short lived, but I have. often thought 
since that a joint sawing and planing 
outfit could be run through the woods 
like the travelling sawmills and would 
make better ties for less expense than 
the old hewing process. 


A W ear-Compensating Chain Gear 


HE Renold silent chain gear, which 

was introduced into this country 

from Europe within a year, marks the 

latest advance in devices for the trans- 
mission of power. 

Chain gear of one sort or another has 
been used for driving purposes for gen- 
eration after generation, but it was 
looked upon as but an unrefined way of 
transmitting power, and was used, as a 
rule, only for purposes where the condi- 
tions would not admit of the employ- 
ment of belts cr wheel gear. 

The development of the safety are 
with its chain and sprocket connection 


between pedals and driving wheel, prob- 
ably did more to call attention to the 
mechanical possibilities of the chain than 
anything else had done for centuries. 
It also showed where the faults of the 
chain lay. . 

With sprockets and chain-links, all 
new and properly cut, no more per- 
fect gear can be desired. In this condi- 
tion the links and teeth work together 
exactly like two properly made gear 
wheels. Tooth and link roll upon one 
another without the least sliding friction, 
and the only parts needing lubrication 
are the pins which unite the links. 


A WEAR-COMPENSATING CHAIN GEAR 


With such a gear, protected from dust 
and dirt and working through a bath of 
oil, the loss of power is very slight and 
the wear upon it is insignificant. But 
these are conditions which can but sel- 
dom be met. 
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Under ordinary conditions wear be- 
The 
result is a lengthening out of the chain, 


gins at once, and proceeds rapidly. 


bringing the links further apart, and at 
once destroying the accuracy of the pitch 
line upon which depends the absence of 
sliding friction in the working. ‘Teeth 
and links begin to cut and rattle, and 
soon such a chain is using up a large 
part of the power which it 
should transmit. Bicycle 
riders discovered this to 
their cost, and in later days 
the auto-car owners found 
themselves confronted with 
the like trouble. 

In the automobile chain 
gear is almost indispens- 
able. To protect the driv- 
ing machinery from the 
strains of jar it must be om 
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luteness of wheel gear, is more advan- 
tageous than any other means of con- 
nection. 

For connecting electric motors to 
driven machinery—and, in fact, for mak- 
ing any connection where the driving 
pulley or wheel is of much 
smaller diameter than the 
driven one—the linked 


value. It is also desirable 
for machine tools where 
all the movements of parts 
must be kept in a cer- 
tain relationship to one an- 
other. 

For these reasons the Renold chain 
sprang into wonderful popularity from 
the moment its superior qualities became 
known. Few articles of manufacture 
have come into such extended use in the 
short time that the Renold chain has 
been upon the market. Its peculiar 
feature is that it is designed to automat- 
ically compensate for the wear at the 
pin-holes and to always keep the teeth 
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a spring-suspended struct- 
ure, and the connection 
to the driving wheels 
must have that elasticity which can only 
be found in a belt form. But it must also 
have a rigidity and strength which can 
only be got by the use of a metal belt. 

There are scores of other uses where 
the metal belt, working with the abso- 
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of the chain meshing properly with the 
teeth of the driving and driven wheels. 
The manner in which this 1s accom- 
plished and the general construction of 
the chain are clearly shown in the ac- 
companying cuts. 


A New Superheating Boiler 


ANY valuable and wonderful re- 
sults can be obtained through the 
use of superheated steam. Superheated 


steam is an exceptionally hard thing to | 


produce. The problem is a difficult one. 
Any vessel containing steam alone and 
exposed to a hot fire will rapidly burn 
out. If the steam contained be under 
pressure the result would naturally be 
disastrous. 

Steam cannot be superheated while it 
is in contact with water. It will, then, 
be seen that the inventor, trying to solve 
the problem of producing superheated 
steam is between the horns of a dilemma. 
It he endeavors to protect his boiler with 
water he cannot superheat his steam; if 
he endeavors to superheat the steam he 
burns out his boiler. 


The superheaters which are now used 
are placed far away from the fire, where 
the gases of combustion can only reach 
them after these have been greatly 
cooled by contact with the regular heat- 
ing surface of the boiler. As they are 
applied they are comparatively small 
affairs, equaling only about one-tenth 
of the heating surface of the boiler. 
Their action is by no means constant nor 
reliable. Notwithstanding these disad- 
vantages the use of superheated steam 
has proven to contain such elements of 
economy as to make its more extended 
use extremely desirable. Engineers who 
are experts in the matter of steam, pro- 
duction and use declare that, by super- 
heating, a very considerable portion of 


the great losses now sustained in the use 
of steam and the steam engine may be 
avoided. ; 

The newly invented boiler, which we 
are about to describe, it is asserted by the 
inventor, will not only produce super- 
heated steam in abundance, but will also 
enable the users to take advantage of 
several new principles for the encourage- 
ment of evaporation which are now en- 
tirely unknown to those engaged in the 
present way of steam making. It is 
asserted that crude tests have already 
been made with a boiler of the new de- 
sign, working side by side with one of 
an older type, and that these tests have 
shown absolutely satisfactory results. 


The inventor is Mr. Joseph Misko, 


M. E., of this city. 

“This invention,’ Mr. Misko Says, 
“turns the entire boiler into a super- 
heater. The fire heats the steam direct 
instead of the water; the water merely 
serves as a reservoir for the further sup- 
ply of steam as the latter is used, and to 
cool the steam to a certain degree and 
to counteract the tendency of the fire to 
burn out the vessel containing the 
steam.” ; 

The principle upon which this new 
boiler is designed is very simple. It is 
based upon the fact that, if the steam to 
be superheated be spread in a thin body 
immediately behind a plate upon which 
the fire acts, and that if just back of this 
thin stream of steam there is placed a 
body of heat-conducting material, that 
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this last-mentioned body would carry 
away such surplus heat as it was not 
desired to impart to the steam itself, thus 
imparting to the steam the degree of 
superheat desired, while at the same time 
protecting the heating-plate from being 
burned out. 

liewertakea. tube, say 3° inches in 
diameter, and place within it another 
tube 234 inches in diameter, there would 
be left a space one-eighth inch across all 
around between the two tubes. If, now, 
we lay this double tube down at an 
angle, and at the lower end so connect 
its two parts as to allow water to enter 
the inner tube and to allow steam to 
enter the space between the two. tubes, 
then we have the characteristic feature 
of the Misko boiler. In this way the 
' water is steam-jacketed. If we expose 
this tube and its contents to the action 
of a hot fire, maintaining the angle at 
which the tube lies, the fire will heat the 
steam and the water of the inner tube 
will cool it. The outer -tube, it is as- 
serted, can never burn out because it 
can never become hot enough. As fast 
as the heat goes into the steam the water 
of the inner tube absorbs it. The water 
of the inner tube becomes heated and 


ord 


ready to provide a new supply of steam 
to be superheated as rapidly as that 
steam which has already been super- 
heated is drawn away for use in the 
engine: 

The amount of superheat which would 
be given to the steam in such an appa- 
ratus would depend entirely upon the 
distance between the inner and the outer 
tubes. The narrower this space the 
greater would be the counteracting ef- 
fect of the water in the inner tube and 
the less the superheating. It has been 
calculated that, if this space were reduced 
to the one-one-thousandth part of an 
inch, the counteracting effect of the 
water would be so great that it would 
be impossible to superheat the steam at 
all. On the other hand, it has been 
calculated that, if the steam space were 
I inch across, then the water would prac- 
tically lose its effect, and the vessel hold- 
ing the steam would be burned out. 

In the accompanying illustration the 
invention is shown as it might be applied 
to an ordinary Babcock & Wilcox boiler. 
Here it will be seen that the two ends 
of the inner tubes are connected with 
the water in the steam drum. The steam 
space between the two tubes is connected 


LLLZZZA 
VAIZZZAA 


LLL — 


= 
(ZZ 

\P 7 
H Mig. 
i ZZ 
f 4 


(QZ 


H| 
I 


agen 

SS 
delet 
[| i 


i 


HH 
TH 
HHH 


SILL) 


os 


HAN Spat Fe 


The Misko Steam-Jacketed, Double-Tube Superheating Boiler. 
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with the steam space of the steam drum. 
The pressure on the inner tube is the 
same upon either side of it, and it, there- 
fore, has no strain to sustain. This tube 
can be made almost as thin as. tissue 
paper. The cooling effect which would 
be attained by the use of a very thin 
tube would allow for making of the 
steam space larger than it could other- 
wise be. This would allow of a super- 
heating of a greater amount of steam in 
a given time. 

“It must be understood,’ Mr. Misko 
explained, “that the steam in the space 
between the tubes traverses and circu- 
lates at an enormous speed, colder steam 
taking the place of that which has been 
superheated. The question would be 
which of the two—the fire or the water 
—would run away first with the thin film 
of steam. The steam hardly stays one- 
tenth of a second in the superheater. 
Will the outer jacket burn out or not? 
If it does burn out, the whole invention 
is not worth two cents. If it does not 
burn out and the distance between the 
two tubes can be adjusted to an abso- 
lutely reliable point, this is then one of 
the most far-reaching and valuable in- 
ventions that has ever been made. It 
would thus be possible to safely furnish 
a sufficient increase of heat to steam to 
have it remain as steam, even when it 
had been expanded in the cylinder of an 
engine from a very high initial pressure 
down to the pressure of the atmosphere. 

“It seems unnecessary to speak of the 
economy that might thus be produced. 
Everyone knows that steam is 1,700 
times as large in volume as the water 
from which it is produced, and, if steam 
can be prevented from becoming largely 
water while it is expanding in the cylin- 
der of an engine, then a much greater 
amount of work can be got out of it than 
is secured in present practice. 
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“The principle of my invention is to 
heat the steam first instead of the water, 
then superheat the steam, at the same 
time keeping the temperature of the 
water below its evaporating point, and 
to allow the superheated steam to come 
into contact with the surface of the water 
in the steam drum, thus making the 
steam do the evaporating. Instead of 
having the evaporation proceeding at all 
points at once throughout the boiler, I 
would evaporate only on the surface of 
the water, freeing sufficient steam on the 
surface of the water to make it constantly 
replace the volume of steam used in the 
engine. ‘The wet steam from the surface 
of the water then goes through the su- 
perheating process; from there out of 
the boiler direct, without mingling with 
the wet steam, and to the engine, ready 
to do its work. This would result in an 
economy absolutely unattainable up to 
the present day. Superheated steam is 
the dream of all the steam engineers. 

“Another principle involved in the de-— 
sign of this boiler is to keep the water 
throughout the entire boiler at absolute- 
ly the same temperature and thus pre- 
vent its circulation. It should be under- 
stood that circulation in the present boil- 
ers is desirable and absolutely necessary ; 
but it can also be seen that when the 
entire boiler is steam-jacketed, this 
would be unnecessary. — 

“Another advantage which I claim for 
this boiler is that its use will naturally 
do away with the formation of scale. 
There is no scale in steam.” 

Mr. Misko also points out that it 
would be practicable to copper-plate the 
entire inner surface of such a boiler after 
all the tubes are joined together and thus 
prevent all possibility of galvanic action 
between the various parts of the boiler, 
if copper tubes were used for the heating 
surface. 


Some Curious Results in Superheating 
Steam 


By J. Emire Coieman, M. E. 


NYTHING relating to the produc- 
tion or use of superheated steam is 


to-day of high importance. Although the ~ 


employment of superheated steam is still 
comparatively rare, yet it is bound to 
increase with the demand for economy 
in power production, and this increase 
will be the more rapid as the steam tur- 
bine is introduced in place of the recip- 
rocating engine. 


The purpose of this article is to call 
attention to some curious effects ob- 
served in the use of superheating steam 
which came to my attention recently 
while. making a test of a 300-horse- 
power De Laval steam turbine at Tren- 


ton, N.- J. The test of the turbine was 


described by me in the Electrical Age 
in July. 


In giving the results of that test I said, 


referring to the variation of. about 23° 


per cent. in steam consumption between 
full load and three-eighths load, that “ it 


is safe to say that it would have been: 


~ much less if the steam had been super- 
heated throughout as it was for the full 
load run. The lack of superheat with 
the lighter load is due to the fact that 
the superheating power of a boiler falls 
off with its load.” 


The boiler used in the tests was of the 
water-tube type, and was fitted with a 
superheater. Its rated capacity was 250 
horse-power. The turbine was develop- 
ing a little more than 300 horse-power 
at a steam consumption of about 14.3 
pounds per horse-power hour, so that 


the boiler was carrying only about 65 
per cent. of its full load. The steam 
pressure was maintained at as nearly 200 
pounds gauge as possible. 


The accompanying diagram gives the 
more important readings taken during 
this test. From this it may be seen that 
the average amount of superheat was 
about 60 degrees Fahrenheit. During a 
three-quarter full-load run of the engine 
the boiler only produced about 16 de- 
grees of superheat, while with one-half 
full load and lighter loads the steam was 
not superheated at all. This falling off 
of the superheat with light loads has 
been observed with many boilers, and 
may be accounted for by the fact that 
the fire is not forced so much; and .the 
heating. surface being the greater per 
pound of steam produced, the furnace 
gases are cooled so rapidly by the water- 
heating surface that, on reaching the 
superheating surface, they are not ef- 
fective. 


The graphical log, showing the varia- 
tion of pressures and temperatures 
throughout this test, is particularly in- 
teresting, because of the remarkable re- 
semblance between the two diagrams 
representing the temperature of the 
steam and the degrees of superheat. 


If one of these lines were superim- 
posed upon the other the two would al- 
most coincide. If we subtract the de- 
grees of superheat from the steam tem- 
perature the result would be the temper- 
ature of dry and saturate steam at the 
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boiler pressure, and it would practically 
be represented by a straight line. 


Glancing now at the diagram repre-_ 


senting the steam pressure we see that 
it does not coincide at all with either 
that representing the temperature of the 
steam or the degrees of superheat, and 
that it might well be represented by a 
straight line, as it should if the tempera- 
ture of the dry and saturate steam were 
represented by a straight line. ‘The os- 
cillations in the steam pressure would 
naturally be greater than those of the 
temperature if both were drawn to the 
same scale, as at 200 pounds gauge pres- 
sure a change of 3 pounds pressure cor- 
responds to but one degree change in 
temperature of dry and saturate steam. 
The temperature of the escaping flue 
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gases could also be best represented by 
a constant average value. 

It would seem, then, from these dia- 
grams that, where the load is great 
enough so that the boiler will produce 
a fair amount of superheat, the super- 
heater is quite sensitive to changes of 
the temperature of the furnace gases. 

With the reciprocating engine high 
degrees of superheat have not been prac- 
tical, because of the moving parts under 
steam pressure that must be lubricated. 
With steam turbines this is not the case. 

It is the opinion of the writer that the 
best results from turbines will probably 
be obtained by the use of highly super- 
heated steam at ordinary pressures, al- 
though the turbine is well adapted to 
extremely high pressures. 


Log of Boiler Tests Showing the Relationship of Superheat in Steam to the Load on the Enyine. 
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Where the Heat of Coal Goes 


Good anthracite coal will produce, 
when burned properly, 12,000 to 14,000 
British thermal units. A heat unit is the 
equivalent in power of 778 pounds raised 
1 foot high in one minute. A horse 
power is the raising of 33,000 pounds I 
foot high in one minute or its equiva- 
lent. A horse power, therefore, would 
require, in theory, 2,545 British thermal 
units an hour to produce it. 

This means, in theory, that a pound of 
average anthracite equalling 13,000 Brit- 
ish thermal units should produce some- 
thing more than 5 1-10 horse power. 

As a matter of fact, in the test power 
plants, worked to their full capacity, it 
takes nearly ten times as much coal to 
produce each horse-power as theory de- 
mands. Some five steam plants, worked 
to their full capacity, such ‘as those in 
great steamships, are said to give a 
horse-power for each 114 pound of coal 


burned per hour. In good modern 
plants 2 pounds an hour per horse- 
power is, however, nearer to the amount 
consumed. In smaller plants and older 
ones the consumption often reaches 4 
or 5 pounds an hour. Where does all 
the surplus heat go to? It is wasted. 

The following table shows the losses. 
It also suggests remedies: 


Heat Heat Hearn 
Losses. Wnites way Mite: 

Two pounds coal....... 26,000 
LOSSMIp Chimney tase et 22 are DET CEDte is 720 
Loss through grates,coal i hee 260 
Radiation from boiler .. 5 fice 1,300 
zs Mal Pipes see eer. sO) 504 
is auxiliary pipes 22 ates cy, 
i LORY Chainer sae 2 Oca wae 540 
Exhaust, maven aaah, - Bog hc ss 13,806 
auxiliary...... T4Os ee AS 364 
"hotablosaef ena. 86.35 per cent. 22,452 
Converted to power wah ROG steers Ey 3,548 
“TOtal oe gasae sha, tte 26,000 


Horse Power of Boilers 


Here is a simple method of calculating 
the horse-power of boilers of various 
sorts : 

For horizontal tubular boilers multi- 
ply the square of the diameter in feet by 
the length in feet and divide by five. 
Bxample. Diameter.s icet,. length 10 
Teel , 

Square of 3 equals 9, multiplied by 1o 


equals 90; 90 divided by 5 equals 18 
horse-power. 

For vertical tubular boilers, multiply 
the square of the diameter in feet by the 
length in feet and divide by four. For 
flue boilers, multiply the length by the 
diameter and divide by three. For 
boilers of the locomotive type, multiply 
the square of the diameter at the waist 
by the length over all and divide by six. 


New Device for Automoblile Men 


An automobile circuit-breaker for use 
in charging automobile storage batteries, 
designed to protect the batteries from 
damage through over-charging, has just 
been put on the market by the Westing- 
house Electric and Manufacturing Com- 


pany. 


The principle of its operation is the 
automatic opening of the circuit when 
the charging voltage across the battery 
terminals rises to a predetermined point, 
dependent upon the nature of the bat- 
tery and its voltage or number of cells. 
The device is made in two varieties. 
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Automatic Circuit-Breaker for Auto-Car Charging and it’s Connections, 


One with a single heat coil is for use 
with ten-cell batteries, and the other, 
with two coils, is used for charging 
twenty-cell or forty-cell batteries, ac- 
cording as the coils are connected in 
multiple or in series. For convenience 
in adjusting the circuit-breaker its scale 
is graduated in volts and calibrated at 
the working temperature of the coils. 

It is asserted by the manufacturer of 
the new device that experience has 
proved that 90 per cent. of the injuries 
suffered by storage batteries has been 
the result of carelessness or ignorance in 


charging, and that this can be pre- 
vented by using the new circuit-breaker. 

The accompanying illustrations show 
the new circuit-breaker and also the 
manner in which: it is introduced into 
the charging circuit, and the method by 
which the two-cell instrument is ar- 
ranged with its coils in series and in 
multiple. Tables are furnished showing 
the point at which the instrument is to 
be set so as to make it trip at a given 
point when the temperature of the 
charging room, varying from 40 to 100 
degrees Fahrenheit. 


An Electro-Volcanic Theory 


The following interesting suggestion 
in regard to the causes of the “glacial 
age” and of the present eruption of 
Mount Pelee were contained in a letter 
sent recently to the Editor of “The Elec- 
trical Age” by Mr. F. Cope Whitehouse, 
of New York City: 

“Professor Assmann, of Berlin, showed 
by means of a balloon, which released a 
parachute carrying a barometer and a 
thermometer, that, at 121% miles alti- 
tude, the temperature was 80 degrees 
Fahrenheit. Now a chimney would dis- 
turb the air some considerable distance 
above it. I have never seen a calcula- 
tion of the height of disturbances due to 


one of those big chimneys used for chem- 
ical works, but I suppose that a balloon 
might feel at least a mile above its mouth. 
Mount Pelee would certainly be uncom- 
fortable for, say, 10 (!) miles above it. 

“ My theory is that the ‘ glacial age’ 
was due to the disturbance of the cold 
immediately above the surface of the 
earth, the diversion of a current of cold 
air—it might be of a temperature of 200 
degrees Fahrenheit—and its precipita- 
tion on the earth. Is this the cause of 
our cool summer? The electric dis- 
charges from Mount Pelee were a ‘ cir- 
cuit.’ What was the other pole? Why? 
Was it a ‘thermo-electric’ disturbance ?” 
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The Electricity Building at the St. Louis 


Exposition 


iB OCATED on the main central ave- 

nue of the ground, and forming 
one of the leading elements of the Expo- 
sition picture, will be the building de- 
voted to electricity at the St. Louis Ex- 
position in 1904. The building will have 
a frontage of 650 feet to the north and 
525 feet towards the east, facing the 
main lagoon. A better comprehension 
of the size of the building can be ob- 
tained when it is understood that the 
length will equal that of about three city 
blocks. 

The design is a bold columnated treat- 
ment of the corinthian order. The col- 
umns are carried well down towards the 
ground, to give height to the facades 
The facades will be well accentuated by 
elevated pediments and tower effects 
over the four main entrances and at the 
corners. Over the accentuated places, 
as well as over the twin columns, which 
form a pleasing variation of the treat- 
ment of the facades, opportunity for am- 
ple sculptural decoration is supplied. 

The fenestration is bold and appro- 
priate, giving ample light and substantial 
wall treatment. On two sides of the 
building are to be loggias, which will 
add pleasing effects of light and shadow. 
There will be numerous openings on the 
facades, such as exhibitors always seek 
in selecting their exhibit space. The 
plan of the building is simple and well 
treated, showing an effect to supply as 
much exhibit space as is possible with 
the 292,000 square feet of floor space. 
The exhibit space is compact and sym- 
metrical. An extensive balcony will 
sweep around four sides of the building, 
supplying 100,000 square feet of addi- 
tional space. 

An enormous traveling crane, to be 
used in the installation of the big electri- 


cal machinery, which is to be shown in 
the building, will run on tracks in the 
western bay. The doors of the building 
will be of gigantic dimensions, eleven by 
eighteen feet. The building will have 
176 trusses, the largest span being 
eighty-two feet in length. One hundred 
and eighty-five tons of iron and steel 
will be used. 

A novelty in the construction of ex- 
position buildings appears in the specifi- 
cations, which provide for a temporary 
stairway to be put up of rough lumber 
and to be taken out before the comple- 
tion of the building. The stairway is to 
lead to the roof. The object of this is 
to make the building a show place dur- 
ing construction so that visitors may as- 
cend to the roof, without the necessity 
of climbing ladders and crawling through 
scuttle holes, and to make it possible for 
women to get a view from the same 
point to which men might ascend by 
ladders. : 


The areas under roof of some of the 
successive world fairs were as follows: 


TS OTIGT Sees Lier e egteeds wey 21 acres. 
Baris SISO 7 cee meet, 37 acres. 
Philadelphia, 1876...... 56 acres. 
ParigtiT S80 ar phe ceat at, a: 75 acres. 
ChiCAgO mI oO omer Geen aeNS 200 acres. 
Paris, AT QOOs meat ok eth. 125 acres. 
SILOS at OOAU A mere rigs 250 acres. 


The attendance of visitors was as fol- 
lows: © 


London, 165 bras ase 6,000,000 
ARIS! 2 I OTs. aunt Sage ec? 10,000,000 
Philadelphia, 1876.0: .... . 10,000,000 
RAaeis a hes Zax: We aemnee re tL sie 13,000,000 
BARS 1OG mecaiye Wa iis a2 32,000,000 
GIICAP OS TENG 2 a5e.(rke ses 28,000,000 
RATIS a GOO: ante aetala oe. oe 48,000,000 


The expenses incurred, as nearly as 
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this can be determined, are as follows: 
ALIS ME OO Aaah ee Sees $4,000,000 
Philadelphia, 1876...... 8,500,000 
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Citeago, 61803 ang xaae $35,000,000 
St. Louis, 1904, estimated at between 
$45,000,000 and $50,000,000. 


A Novel Fenee for the Exposition Grounds 


Pressed Steel Fence Made for Exposition Grounds. 


Every great enterprise is a stimula- 
tion to invention, and the cause, either 
directly or indirectly, of renewed activity 
along industrial and commercial lines. 
It is in these ways that they pay. 

The St. Louis Exposition has already 
caused one new article to be produced 
and put on the market. This is a fence 
made of pressed steel. The initial form 
of this fence—of which we give an illus- 
tration—was designed to inclose the Ex- 
position grounds. Since the fence was 
selected for this purpose and a contract 
entered into for it, the manufacturers, 
Mesker & Brother, of St. Louis, have de- 
veloped several other forms, which they 
have put on the market commercially. 
These forms are adapted for use about 
residences, in parks and cemeteries, and, 


in fact, wherever an ornamental fence is 
desired. © 

All complete, made to measure and 
ready to set up, these fences are sold for 
fifty to sixty cents a running foot. Each 
part of the fence—posts, rails and pickets 
—are made of sheet steel of a suitable 
weight pressed into a form to give them 
strength and, at the same time, to give 
them an ornamental design.- The parts 
are held together then with bolts. 


It is interesting to note that the 


pressed steel fence is but an addition to 
a line of industry already well developed. 
The same manufacturers show many 
things made of pressed steel which are 
interesting. Whole store fronts of 
pressed steel are shown in their cata- 
logue, and the making of these includes, 


é 


INGENIOUS MECHANICAL DEVICES 

of course, the making of all such sepa- 
rate details as columns, sash, doors, cor- 
nices, ‘window sills and lintels. They 
make skylight frames, roofing steps, 
stairways and many other articles, all by 
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like processes. Each of these has its 
ornamental features impressed into the 
metal during the operations that give its 
useful form, just as is the case with the 
pressed steel fence. 


The Most Ingenious Mechanical Device 


What is the most ingenious single piece of mechanism ever made? 
“The Electrical Age’’ desires descriptive answers to the foregoing question 
and will pay Five Dollars for each answer which it finds interesting enough to 


print. 


For the answer which is finally considered the best Ten Dollars will be paid. 
Answers should contain from 600 to 1,800 words each, and should be illustrated 


with drawings or photographs. 


The Screw 


Editor of “ The Electrical Age”: 

Sir—The screw appeals to me as being 
the most ingenious single mechanical de- 
vice ever invented. Besides being one of 
the most powerful of the six mechanical 
powers, it is practically indispensable 
to the manufacture of all mechanical 
commodities, tools and machines, from 
the simplest household necessities to the 
greatest of the engineering feats of the 
day. It was probably first used as a 
power pure and simple, and then, from 
time to time, was modified and devel- 
oped to meet the needs of divers inven- 
tors, until to-day, when the screw has 
invaded every branch of industry, to 
wield there its sovereignty forever. 

Until about sixty-six years ago screws 
for putting. work together were made by 
hand, and their use was not very ex- 
tensive. But about that time, the de- 
mand having suddenly increased, an 
American, whose name has not survived, 
with characteristic energy and genius, 
invented a machine to manufacture them 
in quantities. That American did the 
world an inestimable service. 

There is no record of when, how or bv 
whom the screw was invented. If by 


any individual, his must indeed have 
been a master mind of his time. It was 
the height of ingenuity to have con- 
ceived the principle upon which an in- 
clined plane twisted spirally around a 
center would raise or lower upon its own 
surface immense weights with the ex- 
penditure of proportionately but little 
energy. One could make a life study 
of the screw and never learn the end of 
its manifold uses. Our very door-knobs 
are held together by screws; our great 
steamships are propelled by them. These 
are two extremes. Try to traverse the - 
devious path of usefulness of the screw 
between; life is too short, is it not? 
The builder stiffens high brick walls 
with long steel rods running through 
the building, connecting wall to wall, 
and adjusted and held in place by screws 
and nuts on their ends. Thousands of 
corks are drawn daily all over the world. 
The screw has served this purpose suc- 
cessfully for generations. The engineer 
finds that only with bolts, nuts and sim- 
ple screws can he construct his works 
with that fineness of adjustment com- 
bined with strength and economy of 
weight and space so necessary to the 
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success of modern machinery. The tool 
of a lathe must be exactly adjusted, and 
must travel with unfailing evenness. Here 
again the screw asserts its eminent use- 
fulness, and not only in this instance, 
but in like manner in the cases of numer- 
ous valuable lead screws used for many 
purposes. And again we have transport 
screws or conveyors, which have in so 
large a measure helped to solve the great 
mercantile problem of moving grains and 
other material in bulk. The screw is also 
used as a feeder in many valuable de- 
vices down to small meat choppers for 
household use. In chemical, philosoph- 
ical and electrical instruments the screw 
has proved itself of incalculable value to 
scientific research. The carpenter’s work 
would indeed be crude without the screw 
in the various forms in which he finds 
it useful. 

How does Edison’s wonderful phono- 
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graph make its record except through 
another application of the ingenious 
screw? In describing the screw and its 
application the difficulty lies only in 
pointing out in what walks of life it has 
not made itself indispensable. It is one 
of the factors of civilization. Suddenly 
eliminate from the world the screw and 
from the minds of mankind its princi- 
ple, and the wrecks of all the great in- 
dustries would come tumbling down at 
our feet, undoing at a stroke the slow 
progress of generations, and leaving us 
to rebuild on mechanical lines not yet 
conceived of. 

There are still many “screws loose ”’ in 
this old world of ours, but let us thank 
God for sending us the ingenious mind 
by which was conceived the principle of 
the screw! 

Philip H. Coleman. 

Brooklyn, N. Y., October 20. 


Fire, the Greatest of Man’s Productions 


[The following letter from a bright 
correspondent, who is but twelve years 
of age, shows that “ The Electrical Age ” 
arouses an interest among the younger 
generation as well as among those of 
maturer years. It also opens up a field 
of speculation which is of wide interest. 
Which of man’s inventions or discoveries 
has proved to be the greatest and most 
useful? We shall be glad to receive 
communications upon this subject.— 
Ed.] ; 

To the Editor of “ The Electrical Age”: 

Sir—The greatest and most ingen- 
ious single mechanical invention is, no 
doubt, the wagon wheel, as your corre- 
spondent of last month argued; but 
there is a wider question. That is, What 
is the greatest of any and all of the in- 
ventions ever made? My answer to this 
would be the artificial production of fire. 

The making of fire by artificial means 


‘or raw meats. 


was very likely the first invention that 
man ever made. It is the mother of all 
inventions. Before the ingenious an- 
cient discovered that fire could be made 
by rubbing two pieces of wood together 
humanity had to live on roots and fruits 
Nothing was cooked. 


As no industry could exist without a 
fire, so there were no industries. If this 
matter is looked into carefully it will be 
found that the first production of artifi- 
cial fire was the very beginning of civili- 
zation and industry, and is really their 
foundation stone. ; 

If any one could have a perpetual 
patent on the production of artificial fire 
all the nations of the earth would have 
to pay tribute to him. 


William Allen Willetts. 


52 East Fifty-sixth street, New York 
City, October -20. 


The Auto-Car of 1902.—Chassis of the Winton Car, an American Type. 


The Auto-Car of Looe. and 1903 


By. Ci"); Piecp 


ITH the fall closing of the active 
selling season for automobiles, 
the time is opportune to review the de- 
velopments made during the year in the 
design of auto-cars, and to forecast the 
principal features which are likely to ap- 
pear in the machines for the coming 
year. 

In electric and steam-driven motor 
cars the principal development during 
the year has been in the increase of mile- 
age capacity. In the electric car this 
has been accomplished through improve- 
‘ments in the oxide battery and parts 
of the apparatus, giving to these cars 
an increase of from Io to 20 per cent. 
of running distance upon a single charge 
without an increase in the weight of the 
/battery. Thomas A. Edison’s new stor- 
age battery, which was the most prom- 
ising development of the year, is not yet 
in the market, and the assumption is that 
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Mr. Edison has found that there are 
still details regarding it which do not 
satisfy him. Steam-driven motor cars 
have had their running capacity in- 
creased from a limit of 15 to 20 miles 
to double this distance, and, in the case 
of cars that have been provided with 
condensing apparatus, even to 100 miles. 
This class of car was restricted in the 
past by lack of capacity in the water and 
oil tanks; by changes in design these 
tanks have been largely increased in 
capacity. 

Another interesting development has 
been the bringing forward commercially 
of cars in which the gasolene motor has 
been combined with an electric plant for 
the driving of the cars. Two combina- 
tions of this general character have been 
made. One of these is typified by the 
Fisher truck and omnibus. In this sys- 
tem a gasolene motor is coupled to an 
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electric generator which charges a stor- 
age battery. The vehicle is operated 
by electric motors, which take their cur- 
rent from the storage battery. In the 
second type the gasolene motor operates 
a dynamo motor, which is connected 
to the driving wheels through a clutch, 
and, under ordinary circumstances, the 
revolving of the dynamo by the gasolene 
engine drives the carriage. There is, 
however, combined with this a storage 
battery, which serves as an auxiliary 
source of power. - Whenever the car re- 
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its supremacy will be maintained during 
the coming year. Other fuels than gaso- 
lene have been tried for this class of car. 
Kerosene oil has been experimented 
with, and has proved satisfactory for 
stationary work, and there seems to be 
little doubt that before a great while a 
successful motor car will be made to be 
operated by this fuel, but it is question- 
able if it replaces gasolene as the popular 
fuel. In France and Germany a strong 
movement is on foot to introduce the 
use of alcohol. That alcohol can be suc- 


American Type.—General View. 


quires less than the full power of the 
engine to drive it the dynamo stores up 
the surplus power in the storage battery ; 
when the car requires more power, the 
current is drawn from the storage bat- 
tery, and the dynamo acts as a motor 
assisting the engine. The battery is used 
also to start the gas engine or the car 
through the motor. | 

The gasolene motor continues to be 
the principal favorite, and improvements 
which have been made during the year 
in this type of car make it probable that 


cessfully used for this purpose has been 
demonstrated, and its use will probably 
occur in countries where it can» be had 
without the payment of large sums for 
taxation. The desire to use it is based 
largely upon the fact that in Europe 
alcohol is a domestic agricultural prod- 
uct, whereas gasolene has to be im- 
ported, and costs from two to three times 
as much as it does in this country. 
Gasolene motor cars may be divided 
into two general classes. These are the 
standard American type, with horizontal 
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motors, ‘and the French and German 
type, with vertical motors located under 
the bonnet of the car, which is placed in 
front. The tendency seems to be directly 
in favor of a more general adoption of the 
vertical motor type. The reasons for this 
are largely outside of any direct question 


of advantage of either style of engine. 


One of the most important matters 
which has led to the more extended in- 
troduction of the vertical motor has been 
that it allows of more certainty in the 
operation of the sparking apparatus. In 
the horizontal motor there was a ten- 
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readily to the design of car which looks 
like the horse carriage without the 
horse. 

American manufacturers in designing 
their motor cars in the past endeavored 
to maintain as nearly as possible the 
styles and forms of carriages with which 
the public was already familiar. 

The French and German idea is to 
recognize the fact that a motor car is a 


_locomotive machine, and to subordinate 


the design to that idea. 
In the American type the motor is 
usually placed under the floor of the car 


— Boilie figixe Renate feeres Cype 1702 
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Foreign Type.—Detailed View. | . 


dency for surplus oil to get beyond the 
piston and to smut up the sparking ap- 
paratus, thus rendering it inoperative. 
If the amount of oil were kept down in 
the crank pit there was a chance of the 
motor not being sufficiently lubricated. 
This difficulty is removed by the use of 
the vertical motor. The advocates of the 
vertical motor also assert that its gen- 
eral wearing qualities are also superior 
to those of the horizontal motor, and 
that this is especially so in the larger 
sizes. The adoption of the horizontal 
motor in the American type of cars was 
probably due in greater part to the fact 


that these motors lend themselves more | 


and coupled to the change speed gear, 
and from there driving the carriage 
through the medium of a single chain 
running to the driving axle. The best 
known types of these cars are the prod- 
ucts of the Haynes-Apperson Company, 
the Winton Motor Carriage Company 
and the Packard Company. Apperson 
Brothers, who were formerly identified 
with Haynes & Apperson Company, are 
building a car along lines which they 
believe are representative of the best 
American and French practice, retaining 
the feature of the double horizontal cyl- 
inder motor, but changing the position 
of the motor to a position under the 
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bonnet in front, and also using a French is divided into two general sub-classes— 
style of carriage body. the light car, or voiture legere, and the 
The French and German type of car heavier car, or voiture, as they are 
termed in France. The 
lighter type may use 
one, two or four cylin- 
der motors, but more 
generally uses a two- 
cylinder motor, located 
under the bonnet in the 
front. They are driven 
through a change gear, 
connected by a wniver- 
sal jointed shaft—which 
carries at its other end 
-a bevel gear meshing 
into another bevel wheel 
—to the driving axle. 
Cars of this type have 
been developed in this 
country by several com- 
panies, the most promi- 
nent of which are the 
Peerless Company, the 
Ward-Leonard Com- 
pany, the Berg Com- 
pany, the Auto-Car 
Company and the Wal- 
termobile Company. 
The heavier style of car 
is fitted usually with two 
or four-cylinder motors, 
placed forward, and con- 
nected to the change 
speed gear in the same 
general manner as is 
used with the lighter 
class of car. The motors 
use'a longer stroke and 
slower rotating speed. 
The cars are driven 
through the two rear 
wheels by means of a 
chain to each wheel run- 
ning from the two ends 
to a counter shaft placed 
crosswise of the car im- 
mediately behind the 
Chassis of Car of Light European Type. change Scar. Prominent 
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in the advancement of this type of car are 
the Daimler Company, the Berg Auto- 
mobile Company, the Robinson-Pope 
Company and the Locomobile Com- 
pany, with its Riker car, and Mr. Bost- 
wick, in his production known as the 
Pan-American car. These heavier cars 
of the French type are just in the be- 
ginning of their development in this 
country, and nearly all of this type of car 
in use here to-day have been imported 
from France or Germany. Among the 
more prominent examples of imported 
French and German cars of the latter 
class are those of the make of Renault, 
George Richard, Darracq, de Dion, 
Clement and Decauville. Among the 
heavier types we have the Panhard, 


~ 
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Mercedes-Simplex, Mors & Peuget and 
the Napier, a well-known English car, 
and one which won the Gordon Bennett 
cup race in France this year. 
Although the manufacturers of motor 
cars abroad secured a long start in the 
business, and as a result of the experti- 
ence thus gained are turning out to-day 
more different makes of successful cars 
than we are in this country, the Ameri- 
can manufacturer is now rapidly over- 
coming this lead. Even in the factories 
of motor cars abroad the skill of the 
American machinist and mechanic is rec- 
ognized by the use there of American 
machinery and tools, and, in many in- 
stances, American machine screw parts 
and forgings, and other parts are bought 


French Type 


of Auto-Car. 
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and put on cars and reimported here on 
the completed cars. 

The type of motor generally used for 
automobiles is that known as the Otto 
four-cycle engine. With the varying 
loads and conditions incident to motor- 
car work the four-cycle motor has 
proved more generally satisfactory than 
the two-cycle motor so commonly used 
for marine work. Few persons, except- 
ing those directly connected with the 
manufacture or the handling of these 
engines know exactly what is meant by 
the term “ Otto four-cycle” or “ two- 
cycle’ engine. The cycle referred to is 
not a revolution of the engine, as might 


Carburetter, Engine and Muffler. 


be inferred, but is a cycle of movements 
which follow each other in constant or- 
der, the whole completing one entire 
operation of the engine. The proper 
name for the Otto four-cycle movement 
is the Otto four-stroke cycle. This cycle 
is made up as follows:’ 

In the first. stroke or movement of the 
piston the piston descends and draws 
into the cylinder a mixture of gasolene, 
vapor and air; in the second stroke the 
piston returns to its former position, and 
in doing so compresses the charge of air 
and vapor. When the piston again de- 
scends is produced the third stroke, in 
which the actual work of the engine is 


‘its results. 
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performed. At the beginning of this 
stroke the compressed air and vapor is 
fired by an electric spark ; the gases thus 
produced drive the piston down with 
force. The fourth stroke, which com- 
pletes the cycle, expells from the cylin- 
der the gases formed by combustion. 
The piston is now in position to begin 


-a new cycle of movements. 


It will be understood from this that, 
with a single-cylinder motor, only one 
useful stroke occurs in each two revolu- 
tions of the engine; with a two-cylinder 
motor there is one useful stroke in each 
revolution, while with a four-cylinder 
motor there are two useful strokes in 
each revolution. | | 

Among the most important 
features of the gasolene motor 
is the carburetter or vaporizer, 
where the gasolene and air are 
made into the proper mixture 
before their introduction as an 
explosive mixture into the cyl- 
inder. The older and simpler 
type of carburetter is merely a 
plain can partially filled with 
gasolene, having an opening 
through which air is admitted 
from the outside, and another 
opening through which the air 
and vaporized gasolene are 
drawn from it into the engine. Gaso- 
lene is rapidly vaporized at the ordi- 
nary température, arid;.-19, apaermr. 
make a’ proper mixture with. air, it 
is only necessary to draw the air across 
the surface of the gasolene and to regu- 
late this movement by the means of prop- 
erly sized-valves at the two sides of the 
tank. The plain tank carburetter was 
satisfactory enough for stationary work, 
but when it was subjected to the shocks 
and jars of a traveling car the mixture 
of vapor and air produced by it was 
extremely variable and unsatisfactory in 
This has resulted in the ban- 
ishment of this type of mixing tank and 
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German Type of Auto-Car. 


the adoption of what is called a “ level- 
float’ type of carburetter. 

This carburetter was first developed 
upon the Daimler type car. It consists 
of two chambers. The gasolene is fed 
into the first of these by gravity or press- 
ure from a tank located at any conven- 
lent. point: on the. machine. ..[In this 
chamber is a float, which controls a 
needle valve, thereby regulating the sup- 
ply of gasolene which should go through 
to the second chamber. The second or 
vaporizing chamber has in it a small 
spraying nozzle, in which the gasolene 
rises to within one-eighth of an inch 
from the top of the opening; it is regu- 
lated at that level by the float in the first 
chamber. In the top of the vaporizing 
chamber is an opening directly con- 
nected with the suction valve of the 
motor, and in some cases this is con- 
trolled by a regulating throttle operated 
by a governor. In the bottom of the 
vaporizing chamber is an opening for 
drawing in air, which may be either 
warm or cold. As the air is drawn 


through this chamber it passes around 
the spraying nozzle that the suction 
stroke of the motor drawing from that 
the necessary supply of gasolene to form 
the proper explosive mixture. The main 
arrangement of valves and other details 
of the carburetters is varied in many 
ways by the different manufacturers. 
The gears for changing the speed of 
auto cars are a very important feature. 
The gasolene motor, as at the present 
manufactured, has a wide range between 
its maximum and minimum power 
through the medium of throttling, and 
it is possible to directly vary the speed 
of the car through a considerable range 
by this control. This, however, is not 
sufficient to meet all the demands, and 
it is therefore necessary, in order to ob- 
tain high speed on the level or a maxi- 
mum of power in going over hills or 
through mud or sand, to use some sys- 
tem of variable speed gears. The general 
systems used for this purpose are of 
three kinds: the first, known as the sun- 
and-planet gear; the second, in which 
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the driving and driven shafts are pro- 
vided with different sets of gears prop- 
erly proportioned and arranged -to oper- 
ate by friction or belts, and the third, 
which is known as the _ shifting-gear 
method. ‘This last, which is mechanic- 
ally of the crudest character, is the one 
most generally used, and seems to be 
the most satisfactory. It consists simply 
of two shafts—one coupled to the motor 
with a clutch coupling and bearing one 
set of gears, and a second shaft bearing 
another set of gear wheels sliding upon 
it on a square sleeve. In using these 
the gears are simply shifted from one to 
the other, the clutch coupling between 
the driving shaft and the engine being 
released while making the change. 
The great heat developed in the cylin- 
ders, due to the igniting of the explo- 
sive charge, makes a water circulating 
system for cooling the motors, one of the 
most important parts of a_ successful 
motor car. It is desirable to keep the 
temperature of the water a little below 
the boiling point in order not to lose the 
water through evaporation. On most of 
the cars the water is kept in circulation 
by means of a small pump of the cylin- 
drical or turbine type, which is connected 
to the motor by a friction or gear drive. 
A later method of maintaining the circu- 
lation of the water without the interven- 
tion of mechanical means is accom- 
plished by the use of what is known as 
the thermo-syphon system. In this sys- 
tem a tank of water is placed above the 
motor and connected directly with the 
top of the water jacket around the cylin- 
ders. From the outer edge of the tank 
radiate a considerable number of pipes, 
each covered with radiating points, and 
these extend downward at an angle away 
from the cylinder until their lower ends 
are nearly on a level with the bottom 
of the water jacket, when they turn in- 
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ward and are connected with the lower 
portion of the water jacket. 

The operation of this tank is simple: 
The water in the water jacket, heated 
by the explosive gases, rises into the 
tank, and then flows over into the radial 
pipes; there it is cooled by the air, flows 
naturally to the bottom of those pipes 
and into the bottom of the water jacket, 
again to take up heat and rise into the 
tank, maintaining thereby a natural cir- — 
culation. 

The electric sparking circuit for firing 
the compressed charge in the motor is 
probably the most troublesome of all the 
parts in a gasolene motor. It is the 
cause of fully 95 per cent. of the troubles 
connected with the motor. These troub- 
les are due in many cases to.the neglect 
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of small details, to improper installation 
and a lack of consideration of the ele- 
mentary principles of electrical engineer- 
ing. The duty of the sparking apparatus 
is very simple: it is merely to produce a 
spark at a determined moment during 
the third stroke of the cycle, which will 
fire the charge of compressed air and 
gasolene vapor. It is usually so ar- 
ranged that the operator may vary the 
time when the’ spark is produced for the 
purpose of obtaining different results as 
to speed. Two methods are used for 
producing the spark. One is known as 
the wipe-spark system, in which the 
spark is caused by the metal-sparking 
points coming in contact with one an- 
other inside of the cylinder, causing the 
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spark with the closing and breaking of 
the circuit. The system more generally 
used is that known as the “ jump spark,” 
in which the spark points are stationary 
in the spark plug, one being connected 
with the shell of the motor, making a 
ground, and therfore énly the other side 
requiring an insulated wire. There is a 
commutator on the primary part of the 
circuit to vary the time of the explosion 
and to cause the opening and closing of 
the circuit. 

Current for operating the sparking de- 
vice is usually obtained from four dry 
battery cells. The duty required of these 
cells makes it necessary that they should 
be of excellent quality. They are often 
required to furnish current for from 500 
to 1,000 sparks per minute. Many of the 
cheap cells upon the market break down 
under these demands after only an hour’s 
work. The better forms of dry batteries 
will operate a sparking system for from 
I to 2,000 miles of travel. It is, how- 
ever, always desirable to carry a dupli- 
cate set of cells. Abroad it is customary 


to use two storage battery cells for this - 


purpose. In some types of car the cur- 
rent is furnished by a dynamo operated 
by friction gear from the motor. The 
disadvantage of this system lies in the 
necessity of giving the motor several 
turns before the sparking current ac- 
quires sufficient power to fire the charge. 
Whenever any trouble occurs with a 
gasolene motor car the first place to 
look for it is with the sparking system 
and plugs. 

Wheels and tires have each received a 
great deal of attention during the past 
year. Solid rubber tires have proved to 
be preferable for electric cars used for 
commercial purposes, which travel at a 
speed of not more than Io to 15 miles 
per hour over street pavements; but for 
all greater speeds and for use over coun- 
try roads it has proved absolutely neces- 
sary to use the pneumatic tire, both for 
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the ease and comfort of the passengers 
and for the protection of the machinery 
of the auto-car. The double-tube tire is 
coming into general preference on ac- 
count of its ease of repair and greater 
resilience. It has a great advantage also 
in the quickness with which repairs can 
be made to it on the road in case of 
puncture. 

I have tried in the foregoing statement 
to describe the main features of the 
present successful types of pleasure and 
touring cars, and also to describe in gen- 
eral the features which our present expe- 
rience shows produces the most success- 
ful cars of to-day. The cars which will be 
most generally used in the near future 
are of the type having a two-cylinder 
motor with a capacity of from 10 to 25 
horse power for cars with a speed of 
from 25 to 30 miles per hour and carry- 
ing four or five persons. Cars capable 
of carrying from four to six persons will 
be of a somewhat similar design, but 
will have four-cylinder motors capable 
of producing 15 to 20 horse power. 
This type, geared to slower speeds and 
provided with heavier frames, will also 
meet the general requirements for com- 
mercial work. 

Much has been printed recently re- 
garding cars having engines of from 
30 to 60 horse power, and they are even 
building now cars as powerful in some 
cases as 100 horse power, but such cars 
are totally unfit for pleasure use. Their 
power can only be used to full advan- 
tage on a racing course, and when they 
are used elsewhere it is to the detriment 
of automobile sport, and is, beyond 
question, producing a strong feeling of 
opposition in the public mind. While 
the pleasure car represents a greater part 
of the development of the gasolene 
motor car up to to-day, the car for com- 
mercial use is rapidly coming forward, 
and during the next year there will un- 
doubtedly be a very extensive develop- 
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ment in the use of gasolene-driven cars 
for parcel delivery, trucking and omni- 
bus service. In Europe the automobile 
omnibus is already quite extensively 
used. This use would have been much 
larger had it not been for the fact that 
manufacturers found a more profitable 
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and readier market for all the cars that 
they can produce for pleasure purposes. 
The American automobile industry will, 
beyond question, show a development in — 
the next five years which has only been 
equaled by the electrical industries dur- 
ing the past decade. 


Curious Changes in Massachusetts’ Industries 


Industries in Massachusetts have un- 
dergone some interesting changes in re- 
cent years, according to a report just 
made public by the U.S.Census Bureau. 

From 1895 to 1900, the returns show 
that in general manufacturing there was 
an increase of nearly twenty-two per 


cent. in the average value of all prod-. 


ucts, with an increase of 21.66 per cent. 
in the number of manufacturing estab- 
lishments. Business was much more 
prosperous in 1900 than in 1895. The 
increased value of products was 21.90 
per cent., while the increased cost of 
material was but 19.87 per cent. and of 
labor but 18.30 per cent. 

Mucilage and paste manufacture 
shows the greatest increase of any. In 
the five years it grew 920.92 per cent. in 
the value of its products. Carpenters’ 
work showed an increase of 209.52 per 
cent.; japanning, 19.20 per cent.; lock- 
smithing, 182.48 per cent.; flavoring ex- 


tracts 181.17 per cent., and the manu- 
facture of women’s clothing, 160.11 per 
cent. On the other hand, certain in- 
dustries showed decided retrogression. 
The manufacture of men’s and boys’ 


clothing in shops fell off $3,587,259, or 


26.72 per cent.; that of bicycles dropped 
off $1,599,586, or 37.07 per cent.; the 
building of bridges and wharves fell off 
15.34 per cent., and the making of dis- 
tilled liquors lost $1,388,831, or 61.84 
per cent. Paper making showed curious 
changes. Fine paper making increased 
$1,201,749 in amount, while the making 
of news quality fell off I1.90 per cent., 
or $416,234, and that of wrapping paper, 
50.43 per cent., or $1,466,027. 

Other industries which showed a loss 
were piano making, 5.96 per cent:; 
plumbers’ supplies, 42.96 per cent.; 
silver and plated ware, 1.62 per cent.; 
and stamps and stencils, 6.09 per cent. 


Gas Engines in the United States. 


The gas engine has reached a stage of 
popularity scarcely realized until one is 
confronted with actual figures. The 
United States Census reports show that 
in 1890 the total capacity of gas engines 
used in the country was but 8,930 horse- 
power, while in 1900 it had increased to 


143,850 horse-power. From only .o1 per. 


cent. of the total power used in the 
United States in 1890, the gas engine 


had increased to 1.3 per cent. in 1900, 
or an increase during the decade of 1,- 
510.9 per cent. This is a larger increase 
by far than that of any other form of 
primary power production. There were 
14,884 gas engines reported in 1900, 
which includes those using illuminating, 
natural and producer gases, and gasoline 
or kerosene motors. The average horse- 
power was 9.7 per cent. 
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American Street Railway Association 
Meeting 


HE American Street Railway Asso- 
ciation held its twenty-first an- 
nual meeting at Detroit on October 8, 
g and 10. At the same time and place 
the Street Railway Accountants’ Asso- 
ciation held its sixth annual meeting. 
The meetings were notable both for 
the amount of interest manifested by the 
members and for the interesting exhibi- 
tion given in connection with them by 
manufacturers of every character of ap- 
paratus for the equipping street rail- 
ways. Ladies in great numbers ac- 
companied the members and remained 
during the time of the meeting. The 
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A. O. GRANGER,, 
614 Real Estate Trust Building. 


PHILADELPHIA, U.S. A., Oct. 13, 1902 


Mr. A. G. Greenberg, 
Sec. and Treas. *' Electrical -Age,”’ 
20 Broad St., New York. 
Dear Sir :— 

I saw a copy of your excellent maga- 
zie at the house of my brother-in-law, 
John D. Vail, Blairstown, N. J., and was 
very much pleased with it. Will you 
please enter my subscription for one copy 
for a year beginning with the Oct. num- 
ber, and send to me at Cartersville, Ga. 
‘Also send one copy to my son, N. N. 
Granger, Quibdo, Colombia, South 
America. Also please send him a copy 
of the paper by Hon. Abram S. Hewitt, 
‘‘Tron the Touchstone of Civiltzation,’’ and 
one copy to me here. Please send me 
bill for the above and I will promptly 
remit. 

Yours truly, 
A. O. Granger. 


more serious business of the time was 
supplemented by a theater party, excur- 
sions and a banquet. 

The papers read at the meeting of the 
American Street Railway Association 
were as follows: 

“Discipline of Employees by the 
Merit System” — Metropolitan Street 
Railway Company of Kansas City, by 
Hy A. Satterlee, general superintend- 

w-Thes Steam | urbe tolts Come 
ae Aspect. bye buy bHasnittensof 
Westinghouse, Church, Kerr & Com- 
pany; “Signals for Urban and Interur- 
ban Railways’ — Old Colony Railway 
Company of Boston, by G. W. Palmer, 
Jr., electrical engineer, and “The Ad- 
justment of Damage Claims”—Chicago 
City Railway Company, by M. B. Star- 
ring, assistant general counsel. 

Niro hy bevireclandy the. retiringo 
president, delivered a long and interest- 
ing address. 

The result of the elections for officers 
for the ensuing year was as follows: 
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American’ Street’ Railway Association : 
President, Jere -C. . Hutchins, Detroit 
United Railway ;. first vice-president, W. 
Caryl Ely, International Railway: Com- 
pany, Buffalo;..second vice-president, 
W. Kelsey Schoeff, Cincinnati Traction 
Company; third vice-president, P. S. 
Arkwright, Georgia: Railway and Light 
Company, Atlanta; executive commit- 
tee: the president, the vice-presidents 
‘and: HicH,. Vreeland, New York; R. T. 
Laffin, Worcester, Mass. ; Andrew Radel, 
Bridgeport, Conn. ; Netter PR ead noalt 
Lake City; Willard J. Hield, Minneapo- 
dasgasecretary; and treasurer, T. C. Pen- 
nington, Chicago. 

Street Railway Accountants’ Associa- 
tion: President, Henry J. Davies, secre- 
tary Cleveland Electric Railway Com- 


pany, Cleveland, Ohio; first vice-presi- 
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dent,, Irwin Fullerton, Detroit ; second 
vice- president, D. Dana Bartlett, Bos- 
ton, Mass. . third vice-president, J. B. 
Hogarth, Denver; secretary and treas- 
urer, W. B. Brockway, Birmingham, 
(aac executive committee: the officers 
and H. C. Mackay, Milwaukee, Wis. ; 
O. M. Hoffman, Lancaster, Pa.; Elmer 
M. White, Hartford, Conn.; a fourth 
member, to be named by the committee. 

One of the best features of the meet- 
ing was the publication of the “ Daily 


Street Railway Review,” by the Windsor 


& Kenfield Publishing Company, of De- 
troit. This was a handsome ilustrated 
journal containing about thirty large 
pages of reading matter in each number, 
and in the four numbers giving a full 
account of the entire proceedings, with 
much other matter of interest. 


Book Reviews 


American Municipal Progress 


By CHARLES ZUEBLIN, Professor of Sociology in the 
University of Chicago. The MacMillan Com- 
pany, New York. Pp. 4%x7\% in., 380; cloth, 
$1.25 net. 


Prof. Zueblin presents in this book 
a temperate but forceful argument in 
favor of the municipal ownership and 
operation of many of the enterprises 
which serve the general needs which are 
now operated by private individuals or 
- corporations under franchises. Whether 
thes “reader s.<bes itt. tavern weesiien 
extensions of the municipal functions 
or not, he find in this book 
much matter of interest and value. In 
its chapters on “Transportation,” “Pub- 
lic Works” “Public 
Schools,’ “Public Libraries,” ‘Public 
Buildings,” ‘Parks and Boulevards” 
and “Public Recreation,’ there is a 
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“Sanitation,” 


wealth of carefully gathered facts and — 
although the author’s theories are evi- 
dent, all through in the treatment of these 
themes, there is no evidence that he has 
at any time attempted to distort the facts 
to bolster up his arguments. Every 
student of the important question of 


municipal functions will find the book 


valuable. 


“A Book of Curves,” illustrating the 
operation of chloride accumulators in 
railway and lighting service, has just been 
issued by the Electric Storage Battery 
Company of Philadelphia. “In present- 
ing this book of curves, which graphically 


‘illustrates the actual operation of bat- 


teries of chloride accumulators in their 
typical applications to electric railways, 
central lighting and power stations, iso- 
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lated lighting plants, etc.,’”’ the Electric 
Storage Battery Company says it believes 
“that it is submitting data which will be 
of assistance in the solution of problems 
concerning the economical generation 
and distribution of electric power.” 

Central station men will find the book 
of high value, and others will find it of 
interest. As the work is issued inci- 
dentally for advertising purposes, it is 
given away. 

Catalogues 

The Royal Electric Company issued 
for October an interesting pamphlet de- 
scribing in detail its induction type 
alternating-current generators, with cuts 
illustrating each of the parts and the 
windings. 

The New York Edison Company’s 
bulletin for September contains illustra- 
tions showing the electric illumination 
of the Adams Dry Goods Company’s 
store in Sixth avenue. 


“Electric Locomotives ‘for Surface 
Haulage ” is the title of an eighty-page 
pamphlet just issued by the Westing- 
house Electric Manufacturing Company. 


e 
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It is the purpose of the pamphlet to pre- 
sent the advantages of electricity as a 
motive power applied to locomotives for 
surface hauling, its earlier development 
having been mostly for mining service. 


The Christenson Engineering Com- 


pany’s first catalogue of electrical ma- 
chinery, just issued, is both handsome 
and useful. In the fifty pages of printed 
matter are comprised descriptions of 
motors, generators and transformers, and 
to these are added working data and de- 
scriptions of parts. 


The Green Engineering Company has 
just issued catalogue “C,” describing 
the Green traveling link grate. The cat- 
alogue is noteworthy not only for the 
beauty and clearness of its cuts and print- 
ing, but also because of the clearness of 
its descriptive text. 


The Fort Wayne Electric Works has 
issued a new instruction book, entitled 
“ Wood-Measuring Instruments,” super- 
ceding their previous pamphlets on the 
same subject. It contains full directions 
for installing the various styles of electric 
meters made by the company. 


Selling Gas for Daytime Use 


Dyas. As. 


[In a recent expert. report upon the 
condition and business of the Mil- 
waukee Gas Light Company, made 
by Alexander C. Humphreys, the fol- 
lowing remarkable statements were 
made: “The total sales for the year 1901 
were 1,178,194,400 cubic feet, of which 
51.4 per cent. was sent out in day time 
and 48.6 per cent. in night time.. The 
annual sales per capital are now esti- 
mated at 4,140 cubic feet. The maxi- 
mum daily output to date has almost 
reached 5,000,000 cubic feet.” The fact 
that these sales were nearly double the 
sales per capita in many large and prus- 
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perous cities, and the further fact that 
more than one-half of the whole amount 
was sold during the day time, made it 
clear that in Milwaukee there must be 
at work some extraordinary influences 
for promoting the use of gas. What 
these influences are is told in the follow- 
ing article from the pen of Mr. E. G. 
Cowdery, the general manager of the 
works. | | 


HAVE been asked to explain how 
the output of gas in Milwaukee 
has been so evenly distributed during 
the several hours of the twenty-four, and 
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how it is that the day sales equal the 
night sales. 

Back in the 80’s gas companies sold 
most of their gas for illuminating pur- 
poses, and consequently, the bulk of the 
output was distributed during: but three 
to four hours out of the twenty-four. 
Much discussion was thereby provoked 
on how to develop a demand for gas 
that would keep the mains in use to 
something near their capacity through a 
longer number of hours, and thus in- 
crease the output per dollar of invest- 
ment, thereby enabling lower prices for 
the output. 

Lack of proper appliances and the 
high price of gas had combined to pre- 
vent its extensive use for cooking or 
heating purposes. The question before 
the gas companies was whether they 
should take the initiative and reduce the 
price, thus stimulating the output, or 
wait until the output grew naturally to 
a point warranting a reduction in price. 
The former was the course generally 
adopted, and everywhere the output 
erew in greater proportion than the re- 
duction in price. 

Gradually gas companies learned that 
the more effort they put into the placing 
of gas-consuming devices the more of 
an object it was made to the consumer 
to use these, and the greater was the in= 
troduction of them. 

Previous to 1887 the Milwaukee Gas 
Light Company had been unsuccessful 
in its efforts to place in use gas ranges 
and. other, appliances: to any wextent 
Some extra.effort that year was success- 
ful to the extent of getting into the use 
of customers of the company sixty gas 
ranges. The following year these sixty 
were directly responsible for the placing 
of 120 others, with comparatively little 
effort on the part of the company. 
ranges were sold at the wholesale rate, 
and connected up by the company. Fol- 
lowing this were the years 1889 and 
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1890, during which additional effort and 
advertising on the part of the company 
resulted in a growing number of ranges 
going into use. | 

On January I, 1891, the price of gas 
was reduced from $1.20, net, for all pur- 
poses to $1, net, for gas used for illumi- 
nating purposes, and 80 cents, net, for 
gas used for fuel purposes. . During that 
year 1,650 gas ranges were added; the 
following year about 2,400, and in 1893 
about 3,000. In 1894 less effort was 
used in this direction, it being thought 
that the use of gas for domestic purposes 
was so well established that it would 
advertise itself and continue to grow in 
an equal or an increasing proportion. 


One year was sufficient to demonstrate 


that this was not so, and that the follow- 
ing of such a policy would not result in 
a development such as was possible un- 
der more progressive methods. In 
1895, therefore, the policy was well es- 
tablished of promoting the business each 
year to such an extent as the returns 
seemed to warrant. The result has been 
that the sales of gas for the year Igo! 
for both fuel and light purposes were 
practically the same, or 49.1 per cent. 
for, fuel. uses, and -50:0);penecemtmuron 
lighting. 

Tables which have been prepared 
showing the increase in the sales for fuel 
purposes each year from 1891 to I9QOI, 
both inclusive, show that such increases 
exactly kept pace with the increases of 
the day output. For example, the sales 
for fuel purposes in I90I were 503,000,- 
ooo cubic feet over the sales in 1891 for 
the same purpose, and the day output, 
from 6 a. m. to 6 p. m., was 480,000,000 
cubic feet more in 1901 than in 1891, 
thus showing that the point sought to 
be gained—of developing the output 
through a greater number of hours in 
twenty-four—was directly on account of 
the promotion of the use of gas for do- 
mestic fuel purposes. 
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To further illustrate this, the day out- 
put in 1891 was but one-half of the night 
output of the same year, whereas the 
day output for 1901 exceeded the night 
output by 36,000,000 cubic feet; or, to 
state it in a different way, 51.4 per cent. 
of the output of the twenty-four hours 
was sent out between 6 a. m. and 6 
p. m., and 48.6 per cent. between 6 p. m. 
and 6 a. m. 

To show more clearly how the ouput 
has been distributed through the various 
hours of the twenty-four the following 
table is submitted, showing the output 
each hour for the twenty-four hours of 
the day, commencing at 6 p. m., June 9, 
1902; and opposite these figures is the 
output for each hour of the day, Decem- 
ber 24, 1900. The comparison is made 
in this way to show also, at the same 
time, the difference in output between a 
summer day and a winter day. 


June g, 1902. Dec. 24, 1900 


Cubic Feet. Cubic Feet. 
GaN ee tOm perk VL Res a 116,700 110,000 
ae te POR et LA. FOO 208,000 
Sere UO he Gots, dats FOO,TOO 156,000 
's eg SE Ogre © ba N aie III,100 154,000 
ROTA Peete ELOY SWescy Sart Fy EOO 131,000 
ST NESE r,s eee aA OOO 184,000 
TSS EE (a 6 fed se 4 Mareen 194,500 106,000 
Test: te ear Oat TAAL OO 128,000 
Paar Shy ns WY, Sa Bret. TAQVOOO 177,000 
SAP ee BAMA a Gat 00;500 127,000 
Ae ea gee ee titra hee LAO. AGO 277,000 
<iere' Bae Bs gat aRNCE AO SR.000 478,000 
Gr reg . ater 263,800 434,000 
RE as ns eR dae aA 201,600 303,000 
8 F . 9 SPR Penge e 342,000 
9 ite) een 7 OO 229,000 
10 >" poe isla t Pee Tals LOO 301,000 
age eyes ER DT ee 83,100 133,000 
mae Nivea TAL Mi ck 71,000 128,000 
Seine ticlt- | 2) 3 abe et dF OO 25,000 
erry o ee os Co ale OL oOe 91,000 
6c (79 6 

pa n 4 sree 42,900 57,000 
ae 3 5 Ce ocr 35,500 96,000 
5 Bh Ae OD 107,000 
Average hourly make... 140,000 183,000 


In addition, the consumption of gas in 
the summer months has gained over the 
‘winter months during the ten years, thus 
in another way more nearlyaveraging the 
send-out of each day in the year, much 
to our advantage. In July, 1891, the 
smallest month in the year, the average 
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daily output was 47 per cent. of the aver- 
age daily output during December, the 
largest month in the year. Constant 
growth in this percentage has taken 
place, until, in the year 1901, the month 
of July was 65 per cent. of the month of 
December. 

In 1890 the total sales of gas for all 
purposes were but 1,900 feet per capita; 
in 1go1 the sales for fuel purposes alone 
were 1832 feet per capita, and the sales 
for light remained at 1,900 feet per cap- 
ita, making the total sales 3,889 feet per 
capita, or double the sales per capita of 
1890. 

The use of gas for fuel purposes is 
greater for domestic uses in gas ranges 
than for any other purpose. Heating of 
water for general use is second in im- 
portance, and the use for intermittent 
heating is third. The great development 
in the use of gas for fuel purposes up to 
the present time has not been due to its 
extensive use for manufacturing or 
power purposes. During the last three 
or four years development on this line 
has been undertaken, and has met with 
considerable success. It is used in this 
city for manufacturing purposes to a 
considerable extent 1n crucible furnaces 
for melting copper, brass, zinc, babbit 
metal, etc., in tinning and galvanizing 
furnaces, in brazing and small forging 
furnaces, in furnaces for heating rivets, 
for heating soldering irons, heating 
Japan ovens, branding machines, meat 
broilers, rendering kettles, confectioners’ 


_ftrhaces, roasting; cottee,. and sior tine 
setting. About 4 per cent. of the present 


product of the Milwaukee company is 
sold for these purposes. An _ equal 
amount is consumed through the use of 
gas engines, there being an aggregate of 
about 3,000 horse power in such engines 
in daily use in the city. 

The use of gas for general house heat- 
ing purposes has not been developed to 
the successful stage ; that is to say, where 
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it is used throughout the year to the 


exclusion of other fuels. The most eco- 
nomical manner for the use of gas for 
such purposes is in connection with the 
hot-water system and direct radiation. 
With ‘such a system gas can be easily 
applied, with the result that 20,000 feet 
of gas is the equivalent of 2,000 pounds 
of anthracite coal’; [he* saving in ithe 
cost of the care of the fire and the han- 
dling of the ashes, to say nothing of the 
saving of dirt and bother, greatly reduces 
the difference of cost in favor of gas. 
The Milwaukee company now has six- 
teen to twenty houses using gas fuel 
through the medium of hot water heat- 
ers, which are connected with the regular 
heating system as auxiliaries. The regu- 
lar coal heater is used during the time 
of continuous cold weather in the winter, 
and the gas heater is used the balance of 
the time, and intermittently as an auxil- 
iary to the coal heater during the winter. 
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The expectation has been to educate the 
people, as well as ourselves, in the use. 
of gas for general heating purposes. In 
this way we calculate that, in course of. 
a series of years, the gas would grow. 
into popularity, while the experience 
would perhaps enable us to see our way 
to selling gas at lower figures for such 
purposes. 

The Milwaukee company has learned 
so much of the advantages and possibili- 
ties in the developing of the use of gas 
for fuel that similar methods have been 
followed for several years in developing 
its use for lighting purposes, and consid- 
erable progress has been made among 
the poorer classes in bringing gas into” 
use in place of kerosene. 

Taken altogether the gas interest is 
still in its infancy, and capable of devel- 
opment far beyond the present expecta- 
tions of most of us. 


Gas Turbines Next 


Steam turbine engines have so proven 
their high qualities beyond any question 
that many engineers are now consider- 
ing the possibility of producing a gas 
turbine, to be driven by the products of 
combustion, as are the gas, gasoline and 
petroleum engines of to-day. 

The problem to be solved is that of 
producing a continuous combustion of 
gas under pressure and under complete 
control. While this appears difficult to- 
day, there seems to be little doubt of the 


ultimate success of this work, and when. 


A Double-Filament 


A new incandescent lamp known as 
the “ Economical” has been put on the 
market. It is of the double-filament 
type, designed to save current when only 
a small amount of light is needed. By 
means of a switch worked by cords on 


of only one-candle power. 


it has been accomplished the gain will 
be even greater than has been indicated 
above. It will mean an abandoment of 
one link in the chain of transformation 
as used to-day. The energy liberated in 
the furnace will be conducted at once to 
the prime mover, doing away with the 
boiler and rendering the generating sta- 
tion independent of the water question. 
it wili mean that we will have made one 
step nearer the final goal, the direct con- 
version of the energy of coal into elec- 
trical energy. 


Incandescent Lamp. 


either side of the bulb or by turning the 
bulb in its socket the current can, be 
shifted from the ordinary filament to one 
It is useful 
as a night lamp for the hall, bedroom or 
sick room. : 


Engineering Literature of the Month. 


What Automobiles are Doing With 
Superheated Steam. 


There is a probability that the steam 
automobile may be the means of convinc- 
ing locomotive users that great economy 
of heat may be secured by. the use of 
highly superheated steam. An automo- 
bile made in Cleveland, O., has a sort of 
flash boiler which delivers steam at about 
700 degrees Fahr. In tests, and in or- 
dinary every-day service, this machine 
has displayed extraordinary economy in 
the use of steam and there appears to be 
no difficulty experienced with the lubrica- 
tion of valves and pistons. Another auto- 
mobile having a flash boiler is the Serpol- 
let, a French machine, which holds a fine 
record for speed and efficiency. A pecul- 
iarity of these high steam automobiles 
is that there is no objectionable escape of 
exhaust steam, the vapor passing out be- 
ing nearly imperceptible. 

Of-course, a flash boiler would be im- 
practicable for a locomotive, but super- 
heating might be accomplished by means 
of the smoke box gases. 
of experiment worthy of the attention of 
Mr. M. N. Forney and other engineers 
who are laboring to improve the loco- 
motive engine—Railway & Locomotive 
Eng. 

Asbestos Mantles. 

Several technical papers had recently 
short notices regarding Saubermann’s 
patent protecting the use and treatment 
of asbestos fiber for manufacturing 
therefrom incandescent mantles. Ac- 
cording to the Gummi Zeitung, the ref- 
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erences made were partly incorrect and 
generally misleading, in so far as asbes- 
tos fiber treated by Saubermann’s pro- 
cess 1s recommended as an incandescent 
mantle material for all kinds of flames, 
whilst, as a matter of fact, it is only ap- 
plicable with very hot flames, such as are 
obtainable with acetylene, hydrogen and 
compressed gas. With ordinary coal 
gas, asbestos possesses no advantages 
whatever over the materials now used in 
mantle making. The asbestos used for 
this purpose has to be fused first in the 
bunsen flame, an‘operation which can only 
be effected with fine and long fiber. The 
long-fibered, possibly soft grades, such 
as the Italian, are specially suited for the 
asbestos mantle, and with the introduc- 
tion of this mantle these are certain to be 
in greater demand than at present, pro- 
vided, of course, improvements in acet- 
ylene generating and lighting have first 
surmounted the serious difficulties in the 
way of a more general application of this 
illuminant. Fused asbestos emits a clear 
white light without a greenish or yellow- 
ish tint, and of such an intensity that 12% 
to 13% normal candle powers are ob- 
tained with a fiber weighing 0.02 gram, 
and a consumption of 10 liters of acety- 
lene per hour. Asbestos, as mantle mate- 
rial, is still further improved by impreg- 
nation with certain salts, mainly with 
nitrates of the beryllium group. These 
metals are of more frequent occurrence, 
and less costly than those, the oxides of 
which are utilized in incandescent man- 
tles, but were not applicable to this pur- 
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pose before the advent of the asbestos 
mantle. Now, however, their different 
salts, exposed to the great heat at which 
asbestos melts, have been observed to en- 
ter into such close combination that one 
appears to be dissolved in the other. The 
salts of the alkaline earths, as, for in- 
stance, calcium nitrate, behave similarly, 
especially if feebly ceriferous.—Engt- 
neering Review. 


Electric Power for Agriculture in 
Germany. 

In “a+ paper. reads betores a srecent 
conference of German electrical engi- 
neers, Dr. Haas, of Hanover, referred 
to the electric power supplied to agri- 
culture in that neighborhood, says Con- 
sul-General Hughes at Coburg. The 
greatest demand for current was for the 
operation of threshing machinery; al- 
though energy was also used for driv- 
ing pumps, hay presses, straw-cutters, 
etc. Of the total horse power installed, 
77 per cent. represented purely agricul- 
tural operations and 8 per cent. factories, 
although the former only yielded 53 per 
cent. of the receipts. On an average, the 
annual revenue per horse power installed 
amounted to $6.73 (as compared with 
from $17.03 to $36.50 in towns) at a 
price of 57 cents per kilowatt hour, and 
the average period of use did not reach 
150 hours, as against 500 hours in towns. 


Railroad Construction in Indo-China. 


Consul-General Skinner writes from 
Marseilles, France, that the government 
of Indo-China has been authorized by 
-the President of the Republic to issue 
bonds to the extent of $38,600,000 for the 
construction of the following railroad 
lines in the distant colony: Haiphong to 
Hanoi and to Laokay, Hanoi and Nam- 
Dinh and to Vinh, Tourane to Hue and 
to Quang-Tri, Saigon to the Khanh-Hoa 
and to the Lang-Bian, and Mytho to 
Cantho. As the governor-general of In- 
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do-China has considerable latitude in the 
matter of conceding the exploitation as 
well as the construction of the railroad 
enterprises now in hand, this subject is 
not only important on its financial side, 
but suggests openings for American 
builders and furnishers. Probably, the 
most speedy method of securing infor- 
mation would be by addressing the Min- 
ister for the Colonies at Paris. 


Experiments with Fireproofed Wood. 
A series of tests of wood treated with 
various fireproofing processes was car-~ 
ried out recently at the Massachusetts In- 
stitute of Technology under the direction 
of the new Insurance Engineering Ex- 
periment Station. In general a temper- 
ature of 3,500 deg. F. seems to have re- 
duced both treated and untreated wood 
to charcoal rapidly and easily, both of 
them blazing while exposed to the heat, 
although the treated wood ceased to blaze 
in a few seconds after being removed 
from the furnace, while untreated wood 
continued to flame for several minutes. 

In another experiment, intended to test 
the comparative resistance of the two 
kinds of wood to this temperature, it was 
found that it took about a minute longer 
to reduce the treated wood to charcoal 
than the untreated wood. At lower tem- 
peratures the fireproofing treatment ap- 
peared to be more effective. At 1,800 
deg. F. both the treated and untreated 
woods blazed and were reduced to char- 
coal; but when simply dropped on a red- 
hot iron plate the pieces of treated wood 
merely charred at the point of contact, 
while untreated wood blazed up and was 
consumed. 

In the final experiment a block-house 
was built of pieces of each kind of wood 
and subjected to fire for five minutes. 
The treated wood burned where most ex- 
posed to the fire, but not readily, resisting 
for Io minutes before it fell, while the 
untreated blocks blazed up, and_ the 
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structure fell in five minutes. In this test 
different samples of fireproofed wood 
were used together, and it was observed 
that some samples resisted the fire longer 
than others; but our contemporary’s re- 
porter says that some sticks simply 
painted with fireproof paint “withstood 
the flame fully as well as the woods treat- 
ed to a fireproofing solution which soaked 
through the entire stick.’—N. Y. Times. 


Gas or Electricity for Small Motors. 

An excellent opportunity to compare 
the cost of gas and electricity for small 
power installations is furnished by the 
figures prepared by the manager of one 
of the large printing establishments in 
New York City. Power is used chiefly 
to run linotype machines and small job 
presses. 
use, a 15 horse-power gas engine and a 
25 horse-power Crocker-Wheeler elec- 
tric motor, the latter installed some time 
in 1901. The average load carried is 
only about to horse power; but occa- 
ionally a much heavier load is thrown 
on, necessitating a large capacity motor: 
City illuminating gas is used, costing 
S058 Per «1,000: cubic tect: Electric 
current is taken from the Edison 
mains, /and«the.< price. is Io cents, per 
electrical horse power, subject to a dis- 
count of 50 per cent. and 5 per cent., 
making the net price 4.75 cents per horse- 
power hour. 

A comparison has been made between 
the two months, October 9 to December 
II, 1900, when the gas engine alone was 
used, and. the two months, October 4 to 
December 5, 1901, when the electric pow- 
er alone was used. 

The results are summarised in the fol- 
lowing table :— 


At present two motors are in 


Gas Engine. Electric Motor. 
1900. IgOI. 
Period. of Use. ...+-+-.2+.Oct.oto Dec 11. Oct::4 to Dec's. 
Total hours machines 
RESTO ror eran ot 697 686 
‘Cost of gas or current 
HLSEEly sawiend waa cent se.ca ee $106.68 $250.30 
Average cost per hour... 15.3 cents 36.5 cents 


—Progressive Age. 
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The Cast Steel Wheel Coming. 

Ground was broken last month for 
new works to be erected at Butler, Pa., 
for the purpose of rolling solid steel car 
wheels. Tests of the machinery will be 
made at the works of the Bethlehem Steel 
Co., where it is being built, before it 
will be set up, in the new Butler plant. 
The plant will begin business with a daily 
capacity of 400 car wheels, which will 
show a tensile strength of 85,000 pounds, 
their durability equaling that of the rolled 
steel tire locomotive wheel, which make 
a mileage of about 30,000 for every 1-16 
inch of wear.’ That basis would insure 
about one million miles for the steel 
wheel. The guarantee required by the 
M. C. B. Association from makers of 
cast iron wheels is that they shall run 
60,000 miles.—fazl. & Loco. Eng. 

Petroleum Briquettes. 

The French Navy is experimenting oa 
petroleum briquettes, made by the Gon- 
net process, with a view to their adoption. 
They are said to be composed of 97 per 


cent. of carbon and 3 per cent. of hydro- 


gen. Volume for volume, they are halt 
the weight of coal, and leave no more 
than sdront 2 to. 2-perscent.-ol-residue: 
There is no cinder, the briquettes pre- 
serve their form like coal when burning, 
there is no smell and no smoke, and they 
may be damped without deterioration. 
They burn without exploding or sending 
off sparks, and give a large and clear 
flame. The mean calorific value of these 
briquettes is 13,000 calorics. Other bri- 
quettes are made, half coal and half pe- 
troleum. They are cheaper, but are less 
advantageous owing to their density and | 
less heat-producing power, which is 
9,00 calorics. The oil used comes from 
the United States, the French article con- 
taining too much fatty material for the 
purpose. When made from cheap petro- 
elum and sold in large quantities the price 
of the briquettes is about the same as 
that of coal.—The Trade four. Review. 
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Benzol-Aniline Manufacture in Russia. 
By N. Pantiuchoff. 

The manufacture of benzol and there- 
from of aniline colors from petroleum 
has been a task which Russian chemists 
have set themselves for a long time past. 
Practically speaking this question had 
long been solved in the laboratory, but 
nearly a quarter of a century was occu- 
pied before it was found possible to 
commence the manufacture of benzol 
from petroleum on an industrial scale. 
It was only last year that the Russian 
Benzol-Aniline Manufacturing Company 
was formed, and works were erected at 
Kineshma, the plant being built accord- 
ing to the patents of Mr. A. N. Nikiff- 
oroff. 


By the kind permission of the directors | 


of the company I was able to visit their 
Kineshma works at the beginning of 
August, and, without going into techni- 
cal details, I will endeavour to give some 
data which will throw light on the condi- 
tions of manufacture. 

The manufacture of benzol from the 
petroleum by Mr. A. N. Nikifforoff’s 
method is based on a double distillation 
with decomposition of crude oil or petro- 
leum residuals. The distillation is carried 
out in cast iron horizontal retorts, the 
first one at 500°C, and the second at 
1,000°C. under increased pressure. At 
the time of my visit to the works only 
two furnaces were working for the pri- 
mary decomposition. These furnaces 
were capable of working continuously 
for two or three days. By this distilla- 
tion, according to the inventor, 38 per 
cent. of “valuable pitch” was received, 
about half of which is composed of aro- 
matic hydrocarbons, and this pitch in the 
course of the second distillation produces 
benzol, etc. The gas, coke, and heavy 
hydrocarbons received in course of the 
two distillations it is proposed to utilize 
for fuel purposes. Altogether it is ex- 
pected that from the crude oil distilled 
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will be received 12 per cent, benzol and 
toluol, 1 per cent. anthracene (33 per 
cent.), and 2-3 per cent. naphthalene. In 
order to obtain the pure product the ben- 
zol is submitted to two more distilla- 
tions, the last one in a Savalle column. 
It is proposed to place the benzol on the 
market already converted into aniline oil, 
which has a wide application in dyeing 
black goods. At present the works are 
only able to treat 100,000-150,000 poods. 
of crude oil, 7. e., to obtain 12,000-16,000 
poods of benzol. According to an ap- 
proximate estimate, the cost of producing 
go per cent. benzol will be 1 rouble per 
pood, and of the aniline oil 6 roubles per 
pood. The price of aniline oil in Moscow 
in IQOI was IO-11.25 roubles per pood. 
The present time, however, is not very 
favorable for the appearance of Russian 
benzol on the market, as the price, owing 
to over-production, has fallen to a con- 
siderable extent. Benzol of 90 per cent. 
was quoted in London at 11d. per gallon; 
in the middle of the year it declined to 
od. per gallon, and with the fall in the 
price of benzol, there is an increase in 
the number of schemes for its utilisation 
for various purposes, such as illumin- 
ating, the manufacture of black, and gen- 
erally, as a cheap raw material, for vari- 
ous chemical products, such as Orthont 
trophenol, picric acid, etc. The price of 
anthracene has also gone down from Is. 
gd. per gallon in 1900 to 2d. in Igor. 
The above prices, with an import duty 
on crude benzol of 20 copecs and on re- 
fined benzol of 150 copecs per pood, 
would enable petroleum benzol to com- 
pete with the other product on the Rus- 
sian market. In 1900 and toot, there 
was only 2,000-3,000 poods of benzol 
imported into Russia, the remainder of 
the coloring materials produced from 
benzol came in a finished or semi-finished 
state in the form of aniline oil, aniline 


salt, etc. —The Petroleum Industrial and 


Technical Review. 


ith Our Foreign 


Consuls 


American Mining Interests in New 
Caledonia.—The International Nickel 
Company, which was recently organized, 


is composed entirely of American capit- . 


alists and controls much of the finest 
mining land in New Caledonia. In con- 
nection with Le Mickel Company, of 
Paris, it will practically control the 
nickel production of the world. G. M. 
Colvocoresses, the U. S. commercial 
agent at Nouméa, New Caledonia, states 
that the mines of New Caledonia have 
for some time exported considerable 
quantities of nickel and chrome to the 
United States, and these exports are cer- 
tain in the future to increase very large- 
ly. The feeling on the island is cordial 
to all American enterprise, and should the 
Oceanic Line make its proposed change 
of route, stopping at Nouméa, one may 
expect to see this colony dealing almost 
completely with commercial houses in 
the United States. There will then be 
an excellent chance for firms upon the 
Pacific coast to do direct business with 
Nouméa, as merchants here realize that 
they can buy supplies much more advan- 
tageously in our country than in Aus- 
tralia or Europe, provided the transpor- 
tation facilities mentioned are afforded. 


Electric Incandescent Lamps in the 
Netherlands.—There seems to be a mar- 
ket for American electric incandescent 
lamps in the Netherlands, says Consul- 
General Listoe, at Rotterdam. Glow 
lamps are imported in every quantity, 
from lots of 50 or 100 to 1,000 or more 
and come mainly from German, English, 
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Belgian and Swiss manufactuers. The 
1902 market price for lamps is twelve 
cents, various discounts being granted 
according to the size of the order. The 
Nernst lamp of the Allgemeine Electri- 
citas Gessellschaft costs forty-eight 
The import duty on lamps is five 
per cent., inclusive of packing. Compe- 
tition is very keen, but if American lamps 
can compete in price and quality with 
those of German manufacture there will 
undoubtedly be a good market for them.. 
There are no special underwriters’ reg- 
ulations applying to incandescent lamps 
with reference to the base. Most of the 
lamps are fitted with the ordinary Edi- 
son or with the Swan bases. 


Fire Exhibition. in London.,—Consul- 
General H. Clay Evans writes from Lon- 
don, England, that an international fire 
exhibition will be held at Earl’s Court in 
that city from May to October, 1903. 
Juries of high expert knowledge will . 
award a limited number of diplomas for 
medals to exhibitors in the different 
groups and classes. The London Exhi- 
bitions, Limited, will provide floor space 
at the rate of ninety-seven cents per sup- 
erficial foot, with a minimum charge of 
$194. There will be no further expenses 
to exhibitors beyond the equipment of 
their stands and the transportation of 
their exhibits. The exhibit will 
clude fire prevention, fire fighting, fire 
calls, salvage work, ambulance service, 
water supply, insurance, municipal sec- 
tion, history, literature and art, and scien- 
tific and social. Fire brigade and am- 


cents. 
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bulance tournaments, displays and com- 
petitions have been arranged for and it 
is also intended to hold an international 
congress of experts in connection with 
this exhibition. 


Uralite.—Oliver J. D. Hughes, Con- 
sul-General at Coburg, describes a new 
fire proof material called ‘ Uralite,” the 
patented invention of a Russian artillery 
officer and chemist named Imschen- 
etzky. He says in part: 

Uralite is composed of asbestos fiber, 
with a proper proportion of silicate and 
bicarbonate of soda and a small amount 
of chalk. In a soft form, the sheets are 
like asbestos board; harder, they resem- 
ble finely sawn stone and have a metallic 
ring. It is a non-conductor of heat and 
electricity, 1s practically waterproof (and 
may be made entirely so by paint), and is 
not affectéd by atmospheric influences, 
nor by the acids contained in smoke in 
large towns, which rapidly destroy gal- 
vanized iron. 

It can be cut by the usual woodworking 
tools ; it can be painted, grained, polished, 
and glued together like wood; it can be 
veneered ; it does not split when a nail is 
driven through it; it is not affected when 
exposed to moisture or great changes of 
temperature. 

The process of manufacture is akin to 
that employed in paper making. The 
asbestos is mixed with an equal weight of 
whiting, if white uralite is being made; 
or if gray or red uralite is needed, this is 
replaced by carbon black, or. red oxide. 
The whiting is first reduced to a cream by 
beating it up with revolving paddles in a 
mixer. This is passed through a sieve for 
the removal of accidental impurities, and 
thence in to a “hollander.” \ The asbes- 
tos is next added, the usual charge being 
5% cwts., and then the coloring matter. 
The whole is worked up into an emulsion 
by revolving screws and beaters, for a 
quarter of an hour or so, and there is a 
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further separation to remove any sand’ 
which may have hitherto escaped detec- 
tion. 
The uralite pulp then passes to a ma-. 
chine designed on much the same lines as 
that employed in making paper boards. 
The pulp is delivered over riffle boards 
onto the endless revolving blanket, and 
passing through a series of rolls is par- 
tially dried and compacted. It then 
passes onto a revolving drum at the end 
of the machine, on which some fourteen 
or fifteen thicknesses are deposited be- 
fore the required thickness is attained. 

The large sheets, as they are taken 
from the drum in their pliable state, are 
quickly cut to smaller ones, measuring 
6 feet. 2 inches by 3 feet 1 inches ies. 
sheets are piled up, alternating with 
sheets of wire gauze or sheet iron, to a 
height of about 40 inches. The pile is 
then placed under an hydraulic press and 
the pressure slowly increased, so that at 
the end of half an hour it is equivalent to 
about 200 pounds per square inch. This 
is maintained for one and one-half hours, 
and the pile is then left to harden for 
twenty-four hours, after which the sheets 
are removed to go to the storing rooms. _ 
Here, they are placed vertically in racks 
on trucks, and pass through a series of 
stoves with graduated temperatures. 
The stoves are gas fired. They are then 
steeped in a solution of sodium silicate, 
washed, left to dry, and again passed 
through a stove, after which they are 
steeped into a solution of sodium carbon- 
ate, and washed and dried as before. 
These subsequent operations are repeated 
as often as required for the final harden- 
ing of the sheets, and the entire process 
occupies several days. The sheets are 
stacked for some days and again passed 
through the stove, being then ready for 
use, though I understand that, like tim- 
ber, they are the better for a little sea- 
soning. 


Current Engineering 


and Scientific Notes 


Abstracts from the Foreign Papers 


The Progress of the Steam Turbine. 
(The Electrical Rebiew, ‘London. | 


O-DAY I propose to review the 

progress and the present position 

of the steam turbine both for land and 

marine work, and to consider how far it 

has actually established its position as a 
rival of the reciprocating engine. 

The compound turbine commenced to 
be used in this country in 1884 for driv- 
ing dynamos; by 1890 about 360 such 
plants had been set to work, in size from 
4 horse power to 120 horse power, the 
total aggregate at this date being 5,000 
horse power; by 1896, 600 turbo plants 
had been sold, the total aggregate at 
that date being 40,000 horse power, and 
the largest individual plant of 600 horse 
power. 

At the present time 800 turbo plants 
have been sold, aggregating 200,000 
horse power, the largest being of 3,000 
horse power, On the Continent, Messrs. 
Brown, Boveri & Co., of Baden, Swit- 
zerland, took up the manufacture of 
compound turbines in 1900, and have 
sold twenty plants, with an aggregate of 
29,000 horse power, the largest being of 
5,000 horse power. 

The British Westinghouse Company 
has lately contracted with the Metropoli- 
tan and District Railway Company for 
the supply of ten turbo-alternators of 
5,000 horse power, and several plants of 
moderate size have also been built by 
the Westinghouse Machine Company, 
at Pittsburg. The total aggregate of 
turbines at work and on order of the 
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compound parallel flow type for gener- 
ating electricity in England and on the 
Continent and elsewhere is now not far 
short of 300,000 horse power. 

The economic results of the steam tur- 
bine for the generation of electricity 
have compared favorably with those of 
the reciprocating engine. The steam 
consumption is generally less, and the 
running costs, notably the upkeep, ex- 
penditure on oil and attendance are also 
less. There is also generally a consider- 
able saving in the first cost of the plant, 
the housing and foundations. 

The lowest steam consumption so far 
recorded has been 173 pounds per kilo- 
watt hour, with a 1,000 kilowatt continu- 
ous current plant, one of several built 
for the Newcastle & District Electric 
Lighting Company. This figure corre- 
sponds to about 10.2 pounds of steam 
per 1 horse-power hour. There seems 
to be no doubt that still lower steam con- 
sumptions per horse-power hour will be 
reached in turbines of large size working 
with superheated steam and a good 
vacuum. 

Several turbine plants have been test- 
ed after being at work for a considerable 
time in order to ascertain 1f any increase 
of steam consumption occurred with 
age, and in all cases no observable in- 
crease could be detected. 


The adoption of the steam turbine sys- 
tem of propulsion in vessels of large size, 
such as Atlantic liners, cruisers and bat- 
tleships, will be attended with very con- 
siderable advantage, more so than in the 


, 
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case of smaller vessels, for the large tur- 
bines that would be suitable for such ves- 
sels would be cheaper to build, lighter in 
weight and occupy less space in propor- 
tion to power. The design of such large 
turbines presents no difficulties beyond 
those that have already been successfully 
disposed of. 


What Becomes of Metals. 
[Inbention. | 

Weare taught that in this world noth- 
ing is utterly lost. Coal is burned, but 
it returns to the earth ultimately in other 
forms—the ashes renewing the soil and 
the gases being re-embodied in vegeta- 
tion. So the metals, though they may 
be worn away in use, are not lost, but 
return to mother earth. 

M. Ditte has been studying this mat- 
ter, and finds that as a usual thing 
metals, after serving their life in the arts, 
go back to nature in their original form. 
Iron and tin are reconverted into ox- 
ides; copper, into oxides and sulphides ; 
silver, into sulphides, and lead, into sul- 
phides and carbonates. Gold and plat- 
inum, usually found pure, disappear 
through friction and mechanical action 
and are very little oxidized. In the soil 
the more or less altered metals are fur- 
ther changed by saline substances and 
water, and are slowly washed into cavi- 
ties, to form metalliferous deposits for 
the use of future centuries. The only 
trouble is that the metals thus return- 
ing to the soil will be scattered so thinly 
that it will not pay to recover them. 


Utilization of Exhaust Steam. 
[P*Inddsiete Electrique. | 
A remarkable instance of a successful 
reclamation of waste energy is described 
in a recent issue of “ L’Industrie Elec- 
trique.” At the mines of Druay, on the 
Straits of Dover, the exhaust steam from 
the hauling engines had heretofore been 
allowed to escape to the atmosphere, the 
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intermittent operation of the engines and 
the difficulty of applying an efficient ex- . 
pansion rendering condensation imprac- 
ticable. A Rateau steam turbine was, 
however, installed, and driven by the 
steam from the low-pressure cylinder of 
the main engine. The turbine is coupled 
to two 100-kilowatt dynamos, which run 
a a speed of 1,600 revolutions per min- 
ute, and generate current at a pressure 
of 240 volts. The turbine consists of 
seven discs of 90 centimeters in diam- 
eter, fitted with vanes, the outer case 
being I10 centimeters in diameter and 
120 centimeters long. The steam press- 
ure on admission to the turbine is below 
that of the atmosphere; at trials made it 
was found to be about 13 pounds per 
square inch, absolute. The turbine ex- 
hausts into a-condenser at a pressure of 
3 pounds per square inch. Under these 
conditions an output of 310 electric 
horse power was obtained, with a con- 
sumption of 40 pounds per electric horse 
power hour. In order to overcome the 
irregularity of the steam supply, due to 
the intermittent working of the main 
engines, a novel form of regenerator was 
devised by the builders of the turbine. 
This consisted simply of an old boiler 
filled with several tons of scrap iron. In 
passing through this the steam gave up 
part of its heat, falling, for example, 
from 195 degrees C. to 98 degrees C. 
When the main engines stop the proc- 
ess is reversed, the condensed steam 
being re-evaporated. When necessary, 
however, steam may be supplied direct 
from the boilers through a reducing 
valve. Although particulars as to the 
size of the main engines and the actual 
total cost of the energy reclaimed are 
wanting, the installation is worthy of 
note in that it shows that in the turbine 


expansion can be carried to a much 
higher degree than in the steam engine. 
without disadvantage; for, as is well 
known, in the latter it is not economical 
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to expand steam below a pressure ap-_ 


proximately equal to that which is 
necessary to overcome the friction of the 
engine. | 
Reducing the Air Resistance of Fly 
Wheels. 
[Electrical Engineer, London. | 
Some tests tending to reduce the waste 
of energy due to the resistance which a 
fly wheel offers to the air were recently 
made at the generating station at 
Nuerenberg, Germany, and some inter- 
esting conclusions were arrived at. The 
above station is equipped with two 450 
horse-power tandem compound engines 
directly connected to the dynamos and 
running at a speed of ninety revolutions 
per minute. In order to reduce the air 
resistance the fly wheel—which was a 
very heavy one with arms of a channel 
section—was covered with sheet iron. 
To test the amount of energy lost the 
dynamo was made to run asa motor and 
thus drive the engine and flywheel at no 
load. When the latter had no protect- 
ing covering it was found to absorb 
13,300 watts, but when the covering 
was replaced it took only 9,874 watts, 
thus showing a gain of 3,326 watts, or 
5.7 horse power, this being 1.2 per cent. 
of the power of the engine. Counting 
the current price per kilowatt hour and 
a day’s run of seventeen hours, it was 
calculated that this represented an econ- 
omy of nearly $280 annually. Another 
test of a similar nature was made upon 
a 630 horse-power engine, and showed 
an economy as high as 30 horse power, 
of 4.8 per cent. of the engine power, 
which was gained by properly diminish- 
ing the air resistance of the flywheel. 


Timely Electricity. 
[Electrical Engineer, London. | 
An ingenious method of timing was 
recently introduced at an automobile 
race-meet held at Welbeck, England. 
A wire was laid across the track close to 
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the ground, and as this was depressed | 
by the wheels of a motorcar an electric 
current was sent up which stopped the 
watch. At the finishing point another 
watch was in synchronism with the first, 
and was also automatically stopped by 
the car as it passed the post. By the 


aid of a specially laid telephone the two 


sets of time-keepers exchanged the 
figures and made the necessary sub- 
traction, and by this means the speed of 
each car was ascertained to within a fifth 
of a second. 

Tesla Discharges. 


[Elec., London. | 


Wesendonck.—A paper in which he 
criticized the work of Moehlmann on 
Tesla discharges by ordinary means 
(“ Digest,” August 30). He _ points 
out that there is a great difference 
between a static and an oscillatory dis- 
charge; in the former there is a greater 
negative discharge from a point, while 
in the latter there is a greater positive 
discharge. This difference cannot be 
brought out by placing a plate opposite 
the point, since the side discharges are 
too important. Even with an apparently 
pure negative discharge positive elec- 
tricity streams.out from the sides of the 
conductor. It is, therefore, necessary, in 
order to get at the total discharge, to 
surround the point with a hollow con- 


ductor. He describes an experiment 


_with one of Himstedt’s Tesla transform- 


ers. An Exner electroscope showed noth- 
ing but a positive discharge. When the 
point discharged freely into space a 
probe or flame collector,mounted on one 
side, showed no negative electricity, un- 
less an earthed disc was placed pretty 
close in front of the point at the same 
time. Here, therefore, the central posi- 
tive discharge was surrounded by a kind 
of negative sheath. But a hollow con- 
ductor completely surrounding the point 
only acquired a positive charge, evident- 
ly due to an excess of positive electricity. 


Mr. Geo. H. WatsripcE, it is reported, has 
severed his connection with Messrs. J. G. White 
& Co. of 29 Broadway, and organized the firm 
of G. H. Walbridge & Co., consisting of Mr. 
Walbridge, Mr. Bruckman, Mr. Post and Mr. 


Averill. Their offices will be at 32 Broad- 
way. | 

Mr. DanteL HEMENGRAY writes from Europe 
that he is soon to be ready to return and take 


up the glass business after an enjoyable trip. 


Mr. ALEXANDER McKeENnzIgE is now on his 
way to Sao Paulo, Brazil, to construct exten- 
sions for the Sao Paulo Tramway Light & 
Power Co. and -to become general manager of 
the system. He was formerly identified with 
the Toronto Railway Co., of Toronto, Ontario. 


Mr. JoHN Fritz is to be entertained at dinner 
given in his honor at the Waldorf-Astoria on 
Friday, October 31. This occasion will also 
signal the successful founding of the John Fritz 


Gold Medal to be awarded for achievement in 


the industrial sciences. 


Mr. H. H. VReevanp, at the last annual meet- 
ing of the Metropolitan Street Railway Asso- 
ciation referred to the enormous losses during 
the last twenty years, to capital and labor, from 
strikes and stated that it was his opinion that 
this great waste was the result of the failure 
of mutual knowledge between employers and 
their men. , 


Mr. W. H. Gray of Indianapolis and of the 
firm of Townsend, Weed & Co., has been spend- 
ing some days in New York City. 


Mr. R. W. Conant of Cambridge, Mass., 
has been showing the use of his testing instru- 
ments to some of the railway officials in this 
city. 

Mr. J. C. Harrineton has added to his fac- 
tory the necessary equipment for making Med- 
bury insulation, moving the old Medbury plant 
to Newark, N. J. 

Mr. C. P. Witson from Capetown, South 
Africa, is now visiting the United States in 
order, as he puts it, “to be in touch with the 
up-to-date railway material and men.” 


Mr. J. C. DotpxH, who first came to this city 
representing the Eureka Tempered Copper Co. 
of North East, Pa., is now with the Standard 
Varnish Co., and is showing excellent samples 
of various types of formed armature coils cov- 
ered with insulating varnish and compounds. 
manufactured by his company. 


Mr. W. W. Conway, of the New York 
Switch and Crossing Company, reports that 
business with them was never better than at 
the present time. 


Mr. Harry Douctas, of Ann Arbor, Mich., 
and Samuel Douglas of Detroit, have purchased 
the controlling interest in the Ypsilanti Gas. 
Company. 

Mr. Epwin .R. Weeks, consulting engineer, 
has taken into partnership William R. Kendall 
and Walter M. Newkirk, to continue in prac- 
tice with them as consulting engineers under 
the firm name of Weeks, Kendall & Newkirk, 
604-7 New Nelson Building, Kansas City, Mo. 


Mr. Rosert Lozier of the Bullock of Cincin- 
nati, after a brief visit to New York, has re- 
turned to his duties at the factory. 


Mr. F. H. Treat, Superintendent of South 
Side Mills, Jones & Laughlins, Co., has re- 
signed. He came from the American Steel & 
Wire Co.’s plant at Newburg, O., of which he 
was general superintendent. He enters into 
business for himself in Pittsburg as consulting 
engineer. 

Mr. Cart ScHwartz of Germany, who has 
been prominently identified with important con- 
struction work: both in his own country and 
Russia, has been making a tour of inspection 
of the leading electrical plants in the United 
States. 


Lorp KELvIN received the degree of Doctor ~ 
Honoris Causa from the University of Chris- 
tiana, at the celebration of the rooth anniversary 
of the birth of Neils Henrik Abel, the famous 
Norwegian mathematician. 


Mr. G. M. Gest-has been awarded the con- 
tract for building the conduit system for the 
Schenectady railways, Schenectady, N. Y. 
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Profit-Sharing by a Street Railway 


Company 


By J. Buntzen, General Manager 


'T HE British Columbia Electric Rail- 

way Company (Limited), of Lon- 
don, owner of the street railways in the 
cities of Vancouver, B. C., and New 
Westminster, has recently entered into 
an arrangement with its employees 
whereby it voluntarily agrees to con- 
tinue to pay all of the men their wages 
or salaries at current rates, and in addi- 
tion to divide among them at the end 
of each year one-third of all the clear 
profits after a 4 per cent. dividend has 
been paid to the stockholders. It is 
estimated that the dividend to the men 
will amount in the first year to about 
$30 each, to $50 each at the end of the 
second year, and that in five years it will 
reach the sum of $100 each. “The 
Electrical Age ” requested Mr. J. Bunt- 
zen, general manager of the road, to 
tell its readers how the- profit-sharing 
system came to be adopted and what it 
was sought to gain by its means. 


[Below is Mr. Buntzen’s reply.—Ed.] 


There was no immediate cause for the 
adoption of the profit-sharing scheme 
other than the desire that should come 
naturally to every employer of labor—to 
work in harmony with his men rather 
than to fight with them. That the profit- 
sharing idea as between capital and labor 
is the only correct one from a moral 
point of view is, of course, beyond dis- 
pute. But business is not based on morals 
only, and the selfish motive enters into 
both sides of any agreement. Again, here 
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the profit sharing, properly understood 
by both sides, should satisfy all just de- 
mands. | . 

To labor it gives the incentive to good 
work that lies in an interest in the re- 
sults of its work beyond the mere wages 
paid, and to capital it gives, in return for 
a share of its profits, new values created 
by willing and intelligent work instead 
of mechanical routine, by stopping of 
careless waste on the part of the em- 
ployees, and by the beneficial sympathy — 
of the general ptblic in place of the hos- 
tile feeling now so frequent where strikes 
and lockouts are considered the proper 
way of striking the balance between cap- 
ital and labor. Unfortunately I have 
not the time to go as fully into these 
questions as I should like to. Below I 
give you, however, a few extracts from 
my letters to our Board of Directors and 
to our men, setting forth what I consid- 
ered the advantages of the profit-sharing 
idea to both parties: 

Extract of letter to the directors: 

Fonortly , mynidedissthis cs vAtter (the 
ordinary shareholder has received a divi- 
dend of 4 per centum (4 per cent.) any 
additional profits available for dividends 
will be divided as follows: 

“Two-thirds to the shareholder. 

“One-third to the regular employees. 

“Tt may seem to the shareholders that 
this would be giving away their legiti- 
mate earnings, but on careful considera- 
tion I think it will be seen that more 
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will be gained than lost. The labor ques- 
tion is a difficult one to solve. Men nat- 
—urally try to get higher wages whenever 
possible, and sometimes when it is not 
possible. The result is trouble, ill feel- 
ing, unrest. And surely it is better for 
the shareholder to meet the demands 
of the employees for higher wages out 
of the actual earnings than to be called 
upon for unreasonable advances which 
the earnings do not justify. Strikes or 
lockouts, whatever their ultimate results, 
are poor means of adjustment. Every 
one loses, not only in a financial way, 
but also in the loss of that mutual confi- 
dence which is essential to the success 
of all co-operation between capital and 
labor. 


“The basic wages must necessarily be 
at standard rates, that is, for skilled labor 
union wages, and for unskilled labor the 
ordinary wages paid locally for that 
class of work. To ask the men to ac- 
cept lower wages now on the supposition 
that their share of the profits would 
make up the balance would never work, 
and I would never recommend any such 
arrangement, which would only bring 
about suspicion and distrust instead of 
confidence and goodwill. 

“T wish it distinctly understood that 
what I recommend is to pay the men 
standard wages, and, in addition, give 
them a share in the company’s profits 
beyond 4 per cent. on the ordinary stock, 
and I base my recommendation on the 
grounds that, in my opinion, the in- 
creased interest in the company’s wel- 
fare on the part of the employees created 
by the new system will add so much to 
the company’s success that employees 
and shareholders will all be the gainers 
by it. 

“As the scale of wages already pro- 
vides remuneration in proportion to the 
responsibility of the positions, I would 
recommend that the employees’ propor- 
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tion of the profits should be divided 
equally among them, all being consid- 
ered as units in making the company a 
success.” 


Extract of letter to the employees: 

“T have always believed in paying the 
best wages possible, because I believe that 
to be the way to obtain the best work 
possible, and I do not blame anyone for 
trying to better himself financially. 
Nothing is more natural as long as it 
can be done without injuring the other 
party to our combine, the shareholder, 
be he the owner of 200 shares or of two, 
who has invested his money in our en- 
terprise. 

“We must protect the shareholder’s - 
fair interest on his money or we will be 
unable to raise that further capital from 
time to time, without which our business 
cannot go on. 

“The company’s ability to pay wages 
entirely depends on its earning capacity 
at the prices it is allowed to charge. That 
earning capacity has so far yielded 4 
per cent. to the ordinary shareholder, 
but we are progressing. Thanks to the 
steady increase of our population, 
thanks to the ability of our directors to 
interest new capital in our enterprise, 
enabling us to meet all fair demands by 
the public for a good service, and last, but 
not least, thanks to the good and careful 
work of the employees, I hope we will 
soon have sufficient profit left for larger 
dividends, and my proposition to the di- 
rectors above referred to is that hereafter 
all regular employees of the company 
shall receive as their share of its profits 
one-third of the amount available for 
dividends after the ordinary shareholder 
has received 4 per cent. 


“Tn other words, you would practically 
become shareholders in the company 
without paying .for your shares, and 
there is no cutting of wages involved in 
the scheme.” 


=a n 


Street railway companies, electric lighting companies and gas companies which desire their reports to appear in 
the Financial Bureau of THE ELECTRICAL AGE are requested to forward the information so that it may reach us 
by the zoth of each month. Monthly reports are requested showing gross receipts and when possible operating ex- 


penses. 
market for the Bisvious month. 


Street Railway and Other Statements 


Companies. Date 
Athens Electric Ry............. . Sept 
War teRE UO CDE GO aioe. eaves nos 
American Rys. Co............ . oept 
(oie, 10S Seek A Salee 
Binghamton Railroad....... ig ; Aug 
Vili, 18 snes Wie" e Gree es 0 Sea 
Brooklyn Rapid Transit Co..... Aug. 
LUE) AGI Gog 8 0) 8 oe 4 are on 
Sept 
July-Aug.-Sept....... eee kb 
Burlington Vt. Traction......... Sept 
PARIBRERLO SCD tsO ween ia ce wad ccs 0 
Citizen’s Ry. & Lt. Musk, Ia......Aug 
Use NUS 98K ie eee wna o's es 
City Electric, Rome, Ga.......... Sept 
DAerTRtO S OEDUP Ope ys cs sss. 
Cohoes‘City Ry.......July 1 to Sept. 30 
Deitel tO OOD tC SOs ts fen css 
Cleveland Electric............... Sept 
MasPetetO- wept 20 pee eee ce ets: 
Cleveland Elyria & West....... Aug 
Meee tn tO AP OT eae este ss 
Sept 
UP Ci Oakey ie eek 2 i ees 
Cincin. Dayton & Tol. Tr........Sept 
WUT LOSE Ph BO lar aie es sale es ws 
Cincin, Newport & Cov.......... Aug 
ata Te Lor NU OTC Na Ae ve SO 
Cleveland P.&E................. Sept 
BILL to SCOR UAC et is sige 5 
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Gross Earnings. 


1902. 


$4,417 
34,335 


160,950 
860,237 


23,547 
141,326 


1,226,954 
2,463,355 
1,124,383 
3,587,738 
6,480 
52,148 


9,041 
54,331 


3,512 
31,529 


7,001 
19,366 


217,967 
1,860,348 


32,571 
189,505 
27,430 
216,035 


44,090 
184,502 
96,118 
797,432 


19,498 
144,464 


IQOI. 


$3,880 
27,743 


82,131 
660,293 


21,490 
134,658 


1,132,385 
2,330,942 
1,080,158 
3,411,100 


5,520 
45,185 
6,184 
46,689 
3,508 
31,343 


6,741 
18,464 


229,789 
1,702,714 
27,307 
158,561 


30,464 
189,025 


74,525 
535,784 


18,822 
124,184 


Companies are also requested to furnish the highest and lowest prices for which their stock has sold in the 


Net Earnings. 


1902. 


504,867 
1,189,163 
516,802 


1,705,965 


4,888 
19,691 
201 
3,372 


1,569 
3,238 


15,083 
97,537 
21,040 
93,206 


42,823 
311,002 


8,464 
67,500 


415,548 


oer ee 


eee o8 
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Companies. Date. 
Detroit Port Huron Shore Line. 


2d week Oct. - 


July 1 to latest date .......--..+- 
Detroit Up. Ann Arb. @ J....... Aug. 


Sept. 

Detroit United... 02. tte eee Sept. 
Nine months to latest date...... 

Duluth Superior Traction...... Aug. 
Jan 1 to Aug. 32... wae. siedee: o 

Duluth Sup, Tr. @ St. Ry........ Sept. 
Jan. I’ to: Sept. 30.545... tn tees 

East Ohio Traction............... Aug. 

Sept. 

Elgin Aurora @ Southern ..... Sept. 


June Ito Sept 30... ee ane 


42d St. M. & St. N. Ave........... 
Apt. 1 te fUume?30,.5 eee eis 
July Tito.) Une 30,5. eee 
Geneva Waterloo S. F. & Cay. L. 
Tikit to, Capt 80.. eee 


Harrisburgh Traction ....... 1 OE pts 
Jatt -t0: Sept 304... an ee eer 
Ithaca St. Ry:........July 1 to Sept. 30 


Jat TOmDeDT. BOs heer eet tee 
International Rvailway........... Aug. 


Kingston Consol..... July 1 to Sept. 30 


Jancr to Sept 30-thene. ete 
Lake Shore Electric Ry......... Aug. 
Jan TtOV AMS. SEN Sr cas here Nee 
Lehigh Traction... .............. Sept. 
Jan. 4 itocsept:- 20.228 eae eee 
Lowell Electric Light Co.........July 
London St. Railway, Ont......... Aug. 
Jane D0) AUo 53 hese ie ee 
Milwaukee Light, Ht. & Tr ...... Sept. 
Met. West Side Elevated ......... Sept. 
Jane EOS épt: 4302 eee 
Madison Traction ................Sept. 
Jatiad ta.oept; 30 1. ee ne 


Milwaukee El. Ry. @ Lt. Co.... Aug. 
Jan. 1 to Aug. 31 


Sept. 

Jan. satopoept: c30. ces aa. eee 
N. Y. @ N. Shore..... July 1 to Sept. 30 
Northwestern Elevated........ sept. 


Jan. I to Sept. 30 


@ 0 Fe) 6) a per ete @ [s: eet eel eis 


Gross Earnings. 


1902. 


$6,794 
140,274 


30,655 


30,530 
323,618 
2,578,095 


51,457 
349,220 


46,378 
. 392,901 


21,902 
21,008 


37,8060 
155,059 


223,705 
O15, 72 


25,826 
38,390 
345,126 


26,526 
62,430 


369,535 « 
36,900 ~ 


87,030 


47,968 
285,823 


6,379 
74,717 
15,448 
16,102 
97,503 
35,349 

164,626 
1,408,131 

6,538 

59,334 
242,508 


1,745,010 
255,018 


2,001,428 
42,076 


95,925 
847,973 


IQOI. ~ 


$5,607 
133,405 


282,330 
2,245,812 


41,763 
296,084 
38,933 
332,410 
16,515 
17,792 


34,169 
140,532 


210,235 
697,748 


» 23,091 


35,709 
292,982 


ecees 


44,454 
231,724 
11,688 
97,051 
12,961 
16,260 
91,675 
31,549 


132,339 
1,227,077 


210,061 
1,567,316 
209,533 
1,776,849 
47,487 


81,098 
736,821 
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Net Earnings. 


1902. 


oeeee 


$146,626 
1,129,196 


24,952 


105,590 


eee ee 


17,533 
71,912 


96,416 
372,619 


14,034 
15,876 
151,435 


7,938 
def. 3,232 


186,575 


17,662 
37,454 


6,403 
35,340 


17,852 


eevee 


1,054,920 


19,456 


“ee ee 


IQOI. 


eer ee 


$129,043 
1,016,979 


21,872 
134,474 


oeeee 


eee ee 


eee ee 


12,471 


12,636 
119,226 


1,218 
def. 5,933 


171,852 


cer ee 


eeesee 


eee ee 


FINANCIAL BUREAU 


Companies. Date 
Nashville Railway ............... Aug. 
NeMEIRCON ENB, SL s0 oe we tek vce elaies'° 
New London Street Ry........... Aug. 
Pate tOMAURS SLi cock shw sace 
Peet COM ONO 2 Te ails pues wl ee 
Oakland Trans. Cons............ Aug. 
LJE% eos LR DET: 3 Sn ga a 
Sept 
PatimetR PON SCHEN SO get css os. so 0's 
Orange Co. Traction............. July 
ertise Parte MET Se Ee ase ss si aan 
Oswego Traction....July 1 to Sept. 30 - 
BEAGCINOCIPUIOCILICT.6 20 oe. «cs sc ce econ s July 
Aug. 
Philadelphia Co., Pittsburgh. ...Sept. 
Evie > gh (vel et 0) mc) hee Gee er 
Railway Cos General........... Sept. 


att sietOs SCDLS sO Etats sa. ons 
Pee ompalies-. see. sn. ss Sept. 


WATEMISTO OCT. 30.62, eee Se es. 
Syracuse La. & Baldwinsville 
ADE GEO J C30 arrows wes 
Syracuse Rapid Transit......... Sept. 
Sacramento El. Gas & Ry...... Aug. 
(EOL ie We, Rbk far ele at ee 
PERE OOAUI NGI soonest ees s ks = 
St Lowis Transit ...2:...2.¢...... Sept 
PES ETO OCH E207 Oe see bitce e's » 
Sioux City Traction.............. Aug. 
PatEetOuAuo ote ome eee, 
South Side Elevated............. Sept. 
Wasi UOM DeDU A0see Bret, ss 
Springfield (Ill.) Cons. Ry........ Aug. 
JOT AS Vo OA Oey Gielen, kas Seen 
Sept 
LIDEDCOP Sit ka ate toy BRS (8 maw ic rn 
34th St. Crosstown...Apr. I to June 30 
Higey abe CO) UTE SO se he cess. 
Toledo Bowling G. & So. T.......Sept. 
Waters tO  Oeptads tease eos: 
28th @ 29th Sts......Apr. 1 to June 30 
Mt vate tO) WUNESIO seer hs cs 
_ Twin City Rapid Tr. 2d St....... Oct. 
Nalyerito latestidate.;.7.0'.4)... .... 
Union of New Bedford............ Aug. 


MANTLO TERE IANAIS MIAO ee 3! odo ox os 


Gross Earnings. 


1902. 


$73,070 
549,291 
12,427 
51,519 
23,379 
84,531 
612,391 
82,116 
694,507 
13,069 
55,381 


13,990 


63,032 
68,607 
1,085,792 
10,108,975 
26,126 
207,749 
1,903 
15,804 


18,903 
61,164 


41,246 
207,334 
263,729 
561,921 

4,731,257 

22,512 

160,225 


114,858 
1,042,783 
17,594 
121,504. 
18,758 
140,322 


119,672 
455,068 


21,974 
180,850 


48,257 
180,510 


66,225 
2,786,441 


38,390 
222,267 


I9OI.. 


$61,932 
483,848 


11,592 
48745 
23,258 


74,088 


70,285 


13,287 ° 


55,170 
16,708 


938,215 
8,801,528 
20,753 
167,159 
1,602 
14,654 


18,800 


53,992 


34,864 
267,963 
235,857 
500,486 

4,301,804 

20,044 
138,407 
101,941 
964,503 

16,672 
100,366 

16,015 
122,381 


110,993 
396,048 


17,595 
I3h702 


45,462 
177,119 
62,330 
2,443,496 


33,106 
182,369 
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Net Earnings. 


1902. 


oer os 


426,263 
4,383; I 67 


ees ee 


20,110 


142,542 


oer ee 


51,612 
178,519 


9,015 
84,988 


20,270 
74,031 


IQOL. 


co eee 


303,345 
4,046,129 


aoe ee 


eooe ee 


see oe 


49,108 
157,904 


8,697 
52,883 


16,023 
60,607 
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Net Earnings. 


614 
Gross Earnings. 
Companies. Date 1902. IQOI. 1902. 
United Tr., Albany City.......... Sept. $132,606 $122,200 $26,750 

Fast tO. Sept Olona steer te sects 1,137,209 1,007,394 aces 
Union Traction of Ind............ Aug. 04,413 7A B67 28 Sean 

han T tocAue sary ee eee eee ee 618,061 A71, 302: )° 3) eres 

Sept 85,679 68,6637) 77 Soe ee 

Jans tto Sept. 230. eaten atten. tae 703,740 530,245 fi) ene 
United Rys. San Francisco. 

Six months to June 30.......... 2 BAT OO Vomeeni ais 1,001,409 
Venango Power & Tr. Co........ Aug. 24,310 15,728 9,510 
Westinghouse Air Brake. 

Year to“ Aug. 3312 224. epee 8,559,503 7,869,857 


Stated Reports of Companies 


Edison Electric, Boston 


ANNUAL REPORT. 


2,928,695 


IQOl. 


cee oe 


eee ee 


$2,981,342 


The operations of the company for the last two fiscal years are given in the following table 
and include, for the sake of comparison, the Boston Electric Light Co. and the Suburban 


Light & Power Co., both of which were acquired during the year. 


1902. 

Grogs (2s Sa OA SS eet en eee $2,460,158 

Expenses foo. do. sh ss oe Cee Le ee ee oe 1,510,427 

Rae Peary rN eh Ons ride Mo iso So $949,731 

Othervincreases..\...< cashes es Se ee 25,081 

‘Totaliincrease ic 05 ee ee ee eee $975,712 

Interest and: ‘dividends...)6Su,c a 6.0 ee eee 859,014 

Surplus y-... 4 nN sear hea ote neko Men one eevee $116,008 

BALANCE SHEET. 
Assets— 

Installation 7 s3:./s0 0.42% acide e wheelies re Rusa eee Lee ee ara ake 
Liverpool wharf ....... MAM eR Ae Lary Ui vb Oat. ody yc) eye AeA aN 


Cash on hand 
Stock on, hand. oe SE Re ae ee eee ee 
Notes, and accounts ireceivedsagan 3) oe Ce ee en 
Open: accoutitse c. soles cose snd wie chains sople, wel cia tanee als tee enee et ieee aS oe 


eeeceereeeceereeeeseee ee eres eer er se ee ee eeesresc eer ee eee eee ee 


“ee eee ecereeeec eee eer eee eee ee ee eee em oem oe ee ew ee ee ee ee eee 


Liabilities— 
Capital: stock 2.0 c.f Gok nS Ree cee ee ee Fc 
Tr. mort: * bonds: 4 is hoolews hae we ee ee 
Notes ‘and ‘accountS*patd (1h). cone tae ota eer eae 
Wividends: payable. oe ace eee Slits Sas ES eR RTE 
Installation new stock 
Ryes...for < maint fay oie a aid ate al os ch hese ae ge a 
Sundry open accounts 
Premiunt, on new stock (35%. ak oe es ae eee 
Accrued interest and taxes 
Profit and loss 


CC i 


ecereoe error ee eee ee Oe ew ee ow eH Hoes ee eee Hee eee e 


eoereoer ee ee ee ee se oe se ee owe ow ee esos ee ee ee ee eee 


Ce er eT 


ee rr ry 


IQoI. 
$2,367,359 


1,449,629 


$917,730 
13,948 


$931,678 
879,285 


$52,393 


1902. 
$11,951,626 


$7,850,400 
1,250,000 
1,247,789 
196,260 


654,000 
1,660,387 
69,217 
60,951 


$12,989,005 


Changes. 
Inc. $92,799 
Inc. 60,798 
Inc. $32,001 
Inch ixt2,033 
Inc. $44,034 
Dec. 19,671 


Inc. $63,705 


IQOI. 
$5,708,060 
225,912 
64,557 
78,440 
121,306 
88,152 


$6,286,487 


$4,310,500 
180,000 
792,177 
107,762 
506,000 
41,403 
333,535 


“15,109 


$6,286,487 


FINANCIAL BUREAU 


Metropolitan Street Railway 


BALANCE SHEET AS OF JUNE 30, 1902. 


Assets. 1902 

J egece0 ol Eta Ge Niece s big aa § Corn LRM ae teaterap arly irr meas $48,969,300 
Suocicee mide DONS... 6h os ciel wa ees Lesa ee 22,505,471 
peer VAG 2G 555 Soh tal al eta nene aoe 287,966 
Supplies on hand ............... eee ee dee) 
Cera Ocnunis ht) avo uke eee Wea Ni ees 9,000,569 
REGS TATOTEED PREATS fe Seg Ane ed MON A DAT AaE ROE Mae iad inn ae 6,259,221 
Add. between leased lines and construction.. 19,680,279 

“eT SI TS 1 Sk SUE ea la eg NS Ae greed $106,480,817 

Liabilities :— 
ETAT OC ee PENN olen eis bape ee ales $52,000,000 
Lys Cg OTC a) 2 ei PIO a ea a 21,750,000 
VATE CME DIVA Coie nn Mae toe saree Soe a's, couch oc ap ake ——— 
Third Avenue lessor constr. account........ 3,722,128 
Pnterece ine. ANG ACCTUCd os ook bss avs have 137,500 
Weems atld sly A COTUGO iia cise See ee ee 38,033 
TRS TST ie eae er nore gS Eka ae ee Oe 297,799 
UD OURS WT a 210148 tac ea aes eth ae ere 25 
Accounts pay ..... TOS Ae Sich Seem een 55,011 
Openeaccounis< 7. wan ae os Gree NPs ren) 60,852 
Prouteand Oss. (Sr pls) tects. sacs cen eed se 5,427,568 
Contract account with Interurban Co....... 27,312,248 

TEDTRERL: ak 5. socacG) She ig ober Cie See ne ge an $106,480,817 


IQOI 


$35,385,331 
21,683,428 
2,245,601 
163,618 
718,792 
8,136,074 
22,201,902 


$90,534,746 


$52,000,000 
21,750,000 
2,000,736 
1,116,071 
401,274 
1,082,143 


774,057 
5,403,465 


$90,534,746 


Interurban Street Railway 


Inc. 


Inc. 


Dec. 
Dec. 


Inc. 


Dec. 
Dec. 


Inc. 


Dec. 
Dec. 
Dec. 
Dec. 


Inc. 
Ine: 
Inc. 


Dec. 


Ine: 
Inc. 


Inc. 


Changes. 


$13,310,079 
882,043 
1,957,035 
163,618 
8,281,777 
1,876,853 
2,521,623 


$15,955,071 


$2,006,736 
3,394,043 
263,774 
1,044,110 
297,799 


$15,955,071 


The statement covering the old Metropolitan System, from April 1, 1902, to June 30, 1902, 
and the Interurban Street Railway Co. from Dec. 9, 1901, to June 30, 1902, compares as fol- 


Interest.on funded debt 


Taxes due and accrued 


Pi APY Oty et eo ot ee i Se et a Ta 


IQOI 
$2,206,489 
* 1.005,538 
$1,110,951 

449,235 


$1,560, 186 
1,763,206 


$203,110 
650,854 


lows: 
1902 

EGOS OC ORO AIB A, BORIS Se wc x eh Be a ae $2,259,176 
JES TOT ORY CE OO RIG 8 ls OO ae ae T.416,429 
RIE NS EO Bigs Bie a) ea $842,747 
OR Cae INCOM Cg eierhi ey te aye n.0 Sica ie ne 692,026 
PIO iP LAICOIIC 4.0703 SR ON te ee Wey able S's te b's $1,534,773 
ROS y Sia ees. au ak aes | ed aes epee ra ae 1,758,309 
Metie Hero Vea Golem ent ok, vn acy once 8 $223,536 
tei ecit AUT 30% 6 seer tee eps ae 3 = 874,390 

BALANCE SHEET. 

Assets. Liabilities. 
Construction and equipment...... $29,366,587 Capital stock com 
Stocks & bonds of other companies 10,455,290 Funded debt 
Wills ereceivable oweic5 ca a eles 214,309 
DIVE Shs oes os eae aie ee terne ae 98,042 Due and accrued 
era CCOMNES eh re ner ae tae oes 11,383,476 
CEC aE ae A a Ree ate, Mi el? ARS 856,510 Accounts payable 
MEISEL IICTION. CASLI ate Here was a8 3,722,128 Sundries 
Promtsatd loss dele wean. ren <- 874,300 


Inc. 
Ene: 


Dec. 


Inc. 


Dec. 
Dec. 


ince 


Inc. 


oe ee ee eo oe ee eee wee e 


ore eer eo ee eos eee ees oes ae 


ee eee see ee eo 


ceo eee eee we wow e 


Ce ey 


Changes. 


$52,687 
320,801 


$268,200 
242,701 


$25,413 
4,987 


$20,426 
223,536 


825,000 


$56,971,633 
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United Railways Investment Co., San Francisco 


HASKINS & SELLS REPORT. Six Months 
Year Ending Ending 
Dec. 31, 1901. June 30, 1902. 
CaO BE PECTIN ES Go tik wages sanncie tee gene eek One oa eae Ree an to $5,125,882.97 *$2,541,900.43 
Operating expenses ajid: taxes... 2 ete nurs ht cine Spine es 3,059,957.71 _1,540,587.86 
Income from operations,...........:. A ek Hits fai Riay tate RIS $2,065,925.26 $1,001,408.57 
Miscellaneous: income::o50 ving esta ace Ce eae nee ei 17,230.23 8,579.41 
Total net income iy we cee henna ds SU pate $2,083,155.49 $1,009,987.08. 
*Property completely tied up by strike April 19 to April 26, 1902. . 
. ESTIMATE OF TALBOT J. TAYLOR & CO. aan 
Ist Year. 2d Year. “3d Year: 
Gross earnings 8 Pcie V8 tes eee ea area et ee ee $5,500,000 $6,050,000 $6,655,000 
Expenses of operation and taxes.......... 3,000,000 3,025,000 3,250,000 
Tacome ¢ from: operation 27 ie ae ee ee $2,500,000 $3,025,000 $3,405,000 
Pixed) Char ses 5.7 sev oho seer PS alas te ae Ae een a 1,600,000 1,600,000 1,600,000 
$900,000 = $1,425,000 _—- $1,805,000 
Five per cent. dividend on preferred stock............... 750,000 750,000 750,000 
Sy hig 1 LE eS ewan eee pss Steg) ts Ghia Bebra CIR $150,000 $675,000 $1,055,000 
Common? stock will ean coiaaeeen a ceo ee tee ae 1Y4p.c. 634p.c. 10.55p.c- 


Jilson J. Coleman, a street railway specialist, 
has filed a report on the property with Brown 
Bros. & Co., in which he states that his investi- 
gation showed an earning capacity in January 
of over 29 cents per car mile, and that as 14% 
cents per car mile was a high average for ex- 
penses of operation, the system could easily 


Brooklyn Rapid Transit Co. 


ANNUAL REPORT. 


Gross Earnings— 1902. 
Passenrer: (0 iirk, 2e5 5 aoa cee ele hoa ees $12,321,265 
Hreieit, avails i-Hxp tess sinc s aa eis aime aa ie eae 64,902 
Advertising (Us Semis 1. seve seas ta ee ig arias aes 124,455 


Total Earnings from Operation... . $12,510,622 


Operating Expenses— 


Maintenance of Way and Structures.............. $567,059 . 
Maintenance’ of Equiprtilentiisso8 < cue os ee NOt ene 1,160,999 
Operation (of power? planta. vo mate e oe ee 1,262,429 
Operation of cars—trainmen’s wagesS......--.---. 2,005,330 
Operation of cars—other expenses.........-++e+% 975,501 
Damages“ and: legal. expenses.\c.2 paneer 1,094,745 
Getieral expenses oP. es ot anti ae 543,274 
Total operating expenses......... $8,209,397 
Net earnings from operation............... $4,301,225 , 
Income from other sources— 
Renti ot dand*-and=biuldingss 100 9)..ae ees ee $03,248 
Rent Of-tracks and -structiresi o.c~ viene ee 99,051 
Muscellanen used <2, oe ae Pa kee a eee 85,247 
Total tweome possi s. See eee eee $4,578,771 
Deductions— 
fn: A a AOR Red er MN ertiey lee ah elec S $742,817 
Interestranditéentals: net pieces See ee 3,732,033 
Dotal-dedtuctions <5 a2. 4 oct ea ener $4,475,450 
Net int Comes: Cds Roca os cane sles en ee $103,321 
Special. appropriations > i020 7 24n ens eae ae 84,428 


Sy 


$18,893 _ 


IQO!I. 
$11,718,929 
58,394 
122,501 


$11,899,824 


$378,800 
891,986 
1,024,979 
2,414,062 
889,827 
1,157,593 
458,761 


$7,216,008 


$4,683,816 


$67,595 
100,226 


67,914 


$4,919,551 


$754,626 
3,587, I 22 


$4,341,748 
$577,803 
228,678 


$349,125 


Ine, 
Inc. 
Inc. 


Inc. 


Inc. 
Inc. 
lite 
Inc. 
Inc. 


Dec. 
Inc. 


Inc. 


Dec. 


Inc. 


Dec. 


Tne 


Dec 


Inc. 


Inc. 


Dec. 
Dec. 


Dec. 


operate on a 50 per cent. basis. Mr. Coleman 
adds the estimate that the San Francisco street 
car. system will show an annual increase of 
earnings of 10 per cent. at least, his calculation 
being that during the current year the system’s 
earnings will reach $5,500,000. 


$602,336 
6,508 
1,054 


$610,798 


$188,259 
269,013 
237,450 
191,268 
85,734 
62,848 


84,513 


$993,389 
$382,501 


$25,053 
1,175 
17,333 


. $340,780 
Dec. 


$11,809 
145,511 
$133,702 
$474,482 
144,250 


$330,232 


FINANCIAL BUREAU 


Car mileage, surface... UES. 
Car mileage, elevated...... 


Vetalivcar “mileage si.%02 55% 


BALANCE SHEET. 


Assets— 


Cost of road, equipment, etc., of properties owned in whole 


or in part by the B. R. T. Co 


POOOKIVO A iy ROA GO ss hose eee 
Nassau oilectric RR “Got rei: 


Pe Ber Rk cor Bes re 


Brooklyn Union El. RR. Co.. 
Additions and betterments not yet ‘distributed. . 


Guarantee fund—securities and cash 
Total permanent investments 
Current assets 
Cash on hand 


Materials and supplies on hand........... 
Prepaid Accounts 
Accounts Receivable 


Accounts to be adjusted 


Uirigaheascetsivenccenal oe Shr ke cen oe 


Liabilities— 


ODA TYE) OS gn ocr Ne Og 


Brooklyn Rapid Transit Company. . 


Outstanding capital stock underlying companies. 


Bonded debt and real estate mortgages. . 
Brooklyn Rapid Transit Company....... 
Bonded debt of constituent companies. . 


The Brooklyn Heights RR. raises Cea ae Smirk 
PPA TRV Ot eas ye cn iay Ww 'elerw ies 


PGOG my iis CD. CLs Rae oats oir sk 


Waseat. electric“. Runt 07 ink sa. Bev as ot pee as 
Brooklyn Union| Blevated (RR... 25.6 .d oc e. 


Real estate mortgages 


Total capital stock, bonded debt and real estate pace Sete 


Current liabilities 
Audited Vouchers 
Due companies and individuals ... 

~ Taxes accrued and not due ..... 
Interest and rentals accrued and rot ae 


Interest accrued on real estate Mr i and not “due. 


Sundry Charges Accrued.. 
Insurance 


Surplus account—balance June 30, 1902......... 


otal iapiities mnt ee Se th osteitis 


President J. L. -Greatsinger says: “The 
gross passenger earnings of the system for the 
fiscal year increased 5 14-100 per cent. over the 
same period of last year. The total receipts 
from all sources were $12,788,168.51, or an in- 
crease of $652,609.04. The total increase in the 
cost of operation for the year was $993,380, of 
which $457,272 was expended in maintenance 


csuvances account construction for leased companies...... 


eee ee ee ew Oe 
Ce ee | 
ei ie, (0) pele) oe) @) 8./a) eft! (0\.'e}''0 00. oleae" 0 pete Se 6:10 6 o ore 


Ce i rr | 


Due from companies and individuals.......... 


By One: 88 5/8, o ale 14 fe) 0 2, 4,6 B48. 9 (oO O70) Bee 6. 6! “6 


ONS) ee Or 8), 6-18 ere 60. w e's :0°'0".0 e016) 6) Bre) 8 


ee Sr ey 


eee e eee ee ee ee wee 


ajeta wheel @ le 6.0.4.9. eee lorie Oe (6.63 6 eU.6 


eisiiem Sel ey wie ie: o¢ (eile). e ehe he ye Or) .0 '@."\0 0) 6 


10) ¢ 0) Chenu Sm Oo: Me) OLelrel ie, wi 6.0 16) 6 (6 Oye) ©. 6 %r o 16 #) o (oss 


Ce 
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$36,840,898 $35,334,216 Inc. $1,506,682 
15,844,082 14,821,709 IMEEM 022372 
52,684,980 50,155,925 Inc. 2,520,055 

PROG Sint eo o4 $88,299,310.18 
8, 161,283.36 
$5,417,700.26 
1,783,715.40 
elo SL Ee 203,991.64 
380,987.02 
374,883.04 
A pe alia Ne ae 4,005,755.00 
MMs ear get A 100,466,348.54 
Ue apt aera Sea 3,320,458.63 
PUMA Ay ee -1,589,750.03 
336,005.01 
536,732.51 
Re eA tor ea ee 79,084.08 
RAP ne Stee aig 529,052.40 
RFE SNH Ca ere Sth A 255,228.00 
behets Ropero tee taastch 4,374.07 


$103,797,181.24 


ee eS eee 


$47,717,305.05 
. $45,000,000.00 


2,717,305.05 
52,666, 100.00 
7,000,000.00 
Jet F845 24 :000.00 
SREY $250,000 
dp erik 650,000 
6,624,000 
ani thet 15,000,000 
Mek 23,000,000 
Beene is Sin ea 142,100.00 
i 100,388,405.05 
2,422,332.47 
pi at ob TaM to yceine sa 376,084.27 
28,056.54. 
1,070,479.63 
866,415.76 
741.14 
39,955-13 
fre ere 40,000.00 
991,443.72 


$103,797,181.24 


of way, structure and equipment. In this item 
is included large amounts which were spent in 
extraordinary repairs, such as bringing surface 
and elevated equipment, roadbed, structure and 
tracks to a higher standard of efficiency, there- 
by enabling a more economical and advantag- 
eous operation of your lines.” Of the $150,000,- 
000 bond issue authorized during the year the 
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President has this to say: “Of the amount 
authorized, the mortgage provides that a suffh- 
cient amount shall be reserved to refund the 
bonds of the Brooklyn Rapid Transit Company 
and of the subsidiary railroad companies. as 
they become due, or sooner if the exchange can 
be made with advantage to the company. The 
remainder of the bonds can be issued only for 
the purpose of acquiring additional securities 
and properties, or to provide money with which 
the subsidiary companies may make improve- 
ments, extensions or betterments. ‘The issue 
of bonds under this mortgage will, therefore, 
not increase the fixed charges of the company 
except as the proceeds are used in improving 
the properties of the subsidiary companies. 


‘ 


Tue ELEctTRICAL AGE 


Such improvements will be made only as they 
are called for by the increase in business or 
are warranted by considerations of economical 
operation. It is confidently expected that the 
increase in fixed charges caused by the issue 


of bonds for such purposes will be more than 


offset by the resulting economies in operation, 
and by the increase in earnings rendered pos- 
sible by additions and improvements to equip- 
ment and plant. The amount of bonds author- 
ized is sufficiently large to meet all future re- 
quirements. Under the terms of the mortgage, 
these bonds may be issued convertible at the 
option of the holder into stock of the company, 
par for par, at any time after July 1, 1904, and 
before July 1, 1914.” 


Western Union Telegraph Company 


YEAR ENDING JUNE 30 : 
Receipts. IQOI ~ 1902 Increase. 

REVeRUeS 6 Ole OE POP BRON Vea dee eee a Gee cates $26,354,150.85 $28,073,095.10  $1,718,944.25 
Expenses. (see statement below)............-.- -,  19,668,902.68 20 780, 766.21 1,111,803.35 
Net revenue te). tSnse ere eee eee onde $6,685 ,249.17 $7,202,328.35 $607,080.72 
Intérest::-on bonds7.. a eee ete ee eara nce 926,160.00 992,580.35 36,420.35 
Prontse ofc TONES Sie ee tees sah yt AGL Ooen star $6,299,748.54 $570,660.37 
Appropriated ‘for ‘dividends’ ena Mas Connie. ae 4,868,007.50 4,868,031.25 23.75 
Strplis= 31. Mee Fae oe eee Rete DUPE LT Tek he $861,080.67 $1,431,717.20 $570,636.62 

Surplus /july 2IStwOer. sabres $9,319,285.53 

Cartied to surplus’as above) sina on ie eo eee 1,431,717.29 

Surplus “June 30) 1002 sn hehe hoes een $10,751,002,82 
Expenses— | 
Operating ‘ands:general‘expensése,.07. 2 vega: oes. Lee ee re es Gieh. ase oe $14,727,406.92 
Rentals. of “leased: line: 2 eae a eee a Nias ee MR RE eG eek ok on Ga et ee 1,568,534.40 
Maintenance and ‘reconstruction ‘ofulines!\y o. & on ee eee eee oes eae 3,591,005.17 
PL SER SE NT ents Cost 575,331.84 
Equipment of offices and “wires. “pak: {te ne ee iene 318,427.88 
Total expenses as above; 522 A oa icra att een ape ree er nae - $20,780,766.21 


The capital stock outstanding is unchanged, 
namely, $97,370,000, of which $209,495.86 be- 
longs to and is in the treasury of the com- 
pany. 

The bonded debt at the close of the year was 
as follows: 


Funding and Real Estate Mort- 
gage Bonds due May 1, 1950, 
four and one-half per cent... .$13,000,000.00 


Collateral Trust Bonds due Janu- 
ary I, 1938, against which bonds 
and stocks bearing the com- 
pany’s guarantee of interest or 
dividends at six per cent. per 
annum have been deposited with 
the trustee, five per cent...... 8,504,000.00 


$21,504,000.00 


President Robert C. Clowry says: ‘There 
were added to a company’s system during 
the year 2,256 miles of poles, 57,218 miles of 
wires and 329 offices. Of the newly construct- 
ed wires 28,767 miles were of copper. The 
receipts from the transmission of regular com- 
mercial messages were increased $1,348,531.34, 
and from leased wires $451,749.64. The aver- 
age tolls for the messages transmitted by the 
company were 31 cents, and the average cost 
was 25.7 cents. 

There was expended for construction dur- 
ing the year $2,188,101.03. 

By re-arrangements of the operating force, 
and through the substitution of direct-work- 
ing circuits for repeating or relay offices, a 
reduction of $388,746 a year in the operating 
expenses of the company has been effected and 
the service greatly improved. A further im- 


provement in the service, with an additional — 


reduction in the expense, may be expected. 


as iianall 


| Financial Notes 


_ Dayton, Springfield & Urbana Ry. will increase 
its capital to $1,500,000 for improvements. 


Boston Elevated stockholders took practically 
the entire issue of 33,000 shares of new stock 
Biro 55. 


Northampton Traction Co, has absorbed the 
Easton & Nazareth St. Ry. and the Easton, 
Tatamy & Bangor St. Ry. 


United Electric Light & Power Co., St. Louis, 
has filed a mortgage securing $10,000,000 30- 
year 5 per cent. gold bonds. 


Berkshire Street Railway will issue $250,000 
additional capital stock to pay floating debt 
incurred in construction and equipment. 


Suburban Gas Company, Philadelphia, is 
offering through Dick, Bros. & Co. $400,000 
5 per cent. sinking fund first mortgage bonds 
at IOI.50. 


Lowe Coke and Gas Security Company has 
filed a certificate at Wilmington, Del., show- 
ing that $20,145,000 capital stock has been 
paid in. 


Grand Rapids (Mich.) Edison Company now 
controls by merger all the local electric light 
and power properties of that city, except the 
municipal plant. 


Staunton (Va.) Light & Power Company 
has given an option to J. Scott Funkhouser, 
Edgar M. Funkhouser and others to pur- 
chase control, 


Consolidated Gas Co. of New York showed 
$1,342,000 more divisible surplus earned in the 
first eight months of 1902 than during the same 
period in rgor. 


Georgia Ry. & Electric Co, has had listed on 
the Boston Stock Exchange $1;800,000 preferred 
stock, 5 per cent. non-cumulative, and $5,000,000 
common stock. 


Macon (Ga.) Consolidated Street Railway 
must, under an ordinance passed by the city 
council, expend at least $150,000 for improve- 
ments in two years. 


Indianapolis & Plainfield Railway con- | 


template building an extension southwest to 
the Reform School. Henry L. Smith, of 
Indianapolis, is secretary and treasurer. 


| American Telephone & Telegraph Company, it 
is said, will require from 10 to 20 million per 
annum for several years, and it will be raised 
by issue of stock at par to stockholders. 


California Gas and Electric Corporation 
will undertake to float $10,000,000 30-year 5 
per cent. gold bonds by a mortgage on all 
property now owned or hereafter acquired. 
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Toronto Railway contemplates important 
improvements and the stock has been in- 
creased to $7,000,000 for development.’ Share- 
holders can subscribe for the new shares at 
par. 


‘Chicago Elevated roads more than held 
their September average as to traffic, the 
Metropolitan gaining 25 per cent., the North- 
western 18 per cent. and the South Side 13 
per cent. 


Puget Sound Electric Railway charges 5 cents 
single fare and 25 cents for a round trip. 
Seattle-Tacoma Interurban Railway, a third- 
rail system, charges 60 cents one way and $1 
the round trip. 


New Directors in the persons of Howard 
Gould and John J. Mitchell were last month 
elected by the Western Union Telegraph 
Company to succeed Stuyvesant Fish and E. 
H. Perkins, resigned. 


The sinking fund of the Knoxville and 
Kimberlin Heights Electric Railway is to 
reserve after 1911 $25,000 yearly to buy $1,- 
000,000 5 per cent. bonds at a price to yield 
not less than 4 per cent. 


Western Telephone and Telegraph Company 
has had listed on the Boston Stock Ex-. 
change its $10,000,000 collateral trust 5 per 
cent. bonds, the $16,000,000 preferred and the 
$16,000,000 common stock. 


Manhattan Elevated Railway of New York is 
now operating trains by electricity on the 
Second, Third and Sixth avenue lines, and 
expects to have trains running on Ninth ave- 
nue north of Fifty-third street this month. 

“op Wada si eM 

Union Natural Gas Corporation capital has 
been increased to $8,000,000 to take over 
stock of T. N. Barnsdall in the Reserve Gas 
Company, a West Virginia corporation, and 
the Connecting Gas Company of Ohio. 


Greenboro (N. C.) Electric Co, has issued 
$360,000 first mortgage 30-year 5 per cent. 
gold bonds secured by mortgage for $400,000 
to the North American Trust Co. Bonds 
can be called after 5 or 10 years at I05. 


West Michigan Traction Co, first. mortgage 
30-year 5 per cent. gold bonds to the amount 
of $78,000, with July, 1902, coupons on, 
were sold last month at auction for $1,000 
the lot. They had been picdged as collateral. 


United States Investment Company, San 
Francisco, has had listed on the New York 
Stock Exchange $15,000,000 5 per cent. cu- 
mulative preferred and $10,000,000 common 
stock. They were dealt in for the first time 
last month. 


620 


Manufacturers’ Light &-Heat Company, 
Pittsburg, will vote November 25 to raise 
the stock to $10,000,000. A new line will be 
built to Homestead and the east end of 
Pittsburg. Deals are pending for taking 
over outside producing interests. 


Rochester, Syracuse & Eastern Railway 
will build ninety miles of trolley, passing 
through Fairport, Macedon, Palmyra, New- 
ark, Lyons, Clyde, Port Byron, Weedsport 
and Jordan. It is capitalized at $2,500,000 and 
controls the Monroe County belt. Lyman C. 
Smith, of Syracuse, is president. 


Detroit Suburban Gas Co. has executed a 
first mortgage to the Dime Savings & 
Banking Co. of Cleveland, to secure $250,000 
25-year 5 per cent. gold bonds. The company 
has $300,000 capital stock, and supplies the 
villages of Delray and Woodmere and the 
township of Springwells with illuminating 
and fuel gas. 


Albany and Hudson Railway and Power 
Company is to be organized, and as a step 
in that direction George T. Blakeslee, of 
Kinderhook, N. Y., was last month appoint- 
ed receiver on the application of the Colonial 
Trust Company. It is said that this company 
operates the largest third rail system in the 
United States. 


Bay Shore Terminal Company, Norfolk, 
Va., of which John Archibald Campbell 
Groner is secretary, will give out $200,000 in 
contracts within a few months, the directors 
having voted to improve the power plant, 
extend the system and double track the line. 
A mortgage for $500,000 has been made to 
the Atlantic Trust & Deposit Company of 
Norfolk to secure 5 per cent. gold bonds. 


Northern Ohio Traction Company stock- 
holders are depositing stock with the Sav- 
ing and Trust Company, of Cleveland, under 
the plan of reorganization prepared by J. 
R. Nutt. It provides for the formation of 
the Northern Ohio Railway and Light Com- 
pany with $7,500,000 common stock and $7,- 
500,000 30-year consolidation mortgage bonds, 


of which $1,000,000 are 5 per cent. and the 
balance 4 per cent. 


St. Louis & Suburban Railway capital 
stock has been increased to $7,500,000, and 
$7,500,000 5 per cent. 20-year bonds will be 
issued, $2,300,000 to be used for retiring old 
bonds. About $1,000,000 will be spent for 
reconstruction and equipment. The Bren- 
wood, Clayton & St. Louis and the St. Louis 
& Kirwood will be absorbed. The capital 
stock of the St. Louis and Meramec has been 
increased to $3,000,000. 


New York and New Jersey Telephone Com- 
pany’s present capitalization is $9,375,000, and 
this will be increased by. $3,125,000. Stock- 
holders who wish to subscribe can pay cash 
this month at Io1.50 per share, otherwise 40 
per cent. now, 30 per cent. May, 1903; and 
30 per cent. August next. The company will 
probably continue to issue new stock as re- 
quired for development work. 
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Massachusetts Electric Companies have taken 
about all the $2,746,000 new stock issued 
by the subsidary companies, Old Colony 
Street Ry. and the Boston & Northern 
Street Ry. Co., at 110 and 130 per share re- 
specting $5,000,000 of its own stock having been 
sold some months ago to meet expenditures for 
floating debt, rolling stock, electrical equip- 
ment, power stations, extensions, etc. ; 


John Stanton’s copper statistics show that 
the production in September of United 
States reporting mines was 23,688 tons and that 
the production from outside sources (estim- 
ated) was 2,roo tons, a total of 25,788 tons, or 
492 tons in excess of the August output. The 
production of foreign reporting mines in Sep- 
tember was 9,155 tons, or 349 tons less than in 
August. United States exports in September 
were 13,183 tons, an increase of 754 tons over 
August. 


Auburn & Syracuse Electric Railway, 
which came into existence October 1, by con- 
solidating the Auburn City and the Auburn 
Interurban (the. latter having under construc- 
tion seventeen miles from Skaneateles to 
Syracuse), is having a mortgage drawn, the 
details of which are to be announced. The 
company’s capital is $1,300,000, of which $600,- 
000 is 6 per cent. cumulative preferred. Di- 
rectors include Hendrick S. Holden, of Syra- 
cuse, and George B. Longstreet, of Auburn. 


Brooklyn Rapid Transit Co, is said to have 
purchased the property of the Christ Prot- 
estant Episcopal Church at Third avenue 
and Sixty-eighth street, Brooklyn, for $30,- 
ooo and will construct an inclined plane to 
connect the elevated railroad structure with the 
Third avenue surface line at that point. The 
company is planning to operate trains over the 
elevated road to Fort Hamilton. A through 
express service to Bay Ridge and the Fort 
Hamilton section will be established. 


Corporation Counsel Rives is said to be mak- 
ing further plans to enforce collection of 
about $17,000,000 back taxes from the street 
car companies of New York City. Many 
of the claims have run for years and have 
been before the court. One is for 5 per 
cent. of the gross receipts of the Metropolitan 
Street Railway. Another is for license fees on 
cars. Claims against the Brooklyn Rapid 
Transit are principally for paving done between 
tracks. A large number of claims depend upon 
the contested Ford Franchise Tax law. 


Augusta Street Railway & Light Company 
will issue $300,000 preferred and _ {1,500,000 
common stock; also {2,000,000 5 per cent. 
bonds to retire outstanding securities to the 
amount of $1,000,000, the balance to be held 
for extensions and improvements. This is a 
consolidation of all the street railway and 
electric lighting properties of Augusta in the 
interest of the Railways & Light Company 
of America. J). W. Middendorf & Co., Bal- 
timore, and John L. Williams, of Richmona, 
are among those who negotiated the deal. 
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FINANCIAL NOTES. 


Havana & Jaimanitas Electric Ry., of Cuba, 
is being financed by W. J. Hayes & Sons 
and Denison, Prior & Co., on a basis. of 
$1,500,000 stock and an equal amount of 6 
per cent. gold bonds, of which $800,000 have 
been issued and for which subscriptions were 
invited at 90 and interest with 50 per cent. 
stock as bonus. "The company has four miles 
of franchises and right of way in Havana, the 
balance of 10 miles right of way being owned 
in fee simple. Jaimanitas is to be made a 
Coney Island for Havana’s population of 275,- 
©00. 


Nashville Railway, in order to carry out 
consolidation plans and check hostile legis- 
lation, has consented to land for a park, or 
$125,000, to give 2 per cent. of its gross an- 
nual receipts to the city until they amount 
to $1,000,000, after which it will pay 3 per 
cent., to pay for the paving of the streets, 
to spend $1,000,000 for improvements and 
to allow the city to buy the property after 
twenty years at a basis which will yield stock- 
holders the same profits as the company is 
then earning, computing operating expenses 
al; Socper, cent. 


Dallas.Electric Corporation will be man- 
aged by Stone & Webster, of Boston, who 
recently bought control of the Metropolitan 
Electric Street Railway of Dallas, Tex., the 
Dallas Consolidated Electric Street Railway, 
Dallas Electric Company and the Dallas 
Electric Light & Power Company. It is 
estimated that first year’s earnings, after im- 
provements, will be $600,000, net $240,000, 
surplus, after interest, $102,500. There are 
issued $2,750,000 5 per cent. 20-year bonds, 
$1,350,000 5 per cent. non-cumulative pre- 
ferred, and $1,500,000 common stock. 


The Rapid Transit Railroad in New York 
City will be ready to open for traffic on the 
main line from the City Hall to 104th street 
on October I, 1903, according to a state- 
ment made recently by William Barclay Par- 
sons, chief engineer of the Rapid Transit 
Railroad Commission. This will be a year 
ahead of the contract time, but every day 
saved is money in the pockets of the con- 
tractors. The building of the power house 
is progressing, and already car manufactur- 
ers have .submitted several model cars as 
samples, from which the rolling stock equip- 
ment may be orderd. It is said that 800 cars 
will be ordered in the first lot. 


A Director of the New York, New Haven & 
Hartford Railroad says: 

“The annual report was, indeed, gratifying 
when consideration is taken of the fact that 
the system is net-worked with electric car 
lines, more so than any railroad in the coun- 
try. I maintain that the electric railway, as 
now operated, is a help, rather than a detri- 
ment, to the steam roads. The electric rail- 
way is bringing people to the centers of pop- 
ulation and encouraging travel by the general 
public. It is possible that the through elec- 
tric lines may hurt thé steam roads some- 
what, but until these through lines demon- 
strate their usefulness to the public, and their 


\ 
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ability to earn dividends, it is impossible to 
say to just what extent their competition will 
affect the earnings of the steam roads.” 


Michigan Telepbone bondholders’ committee 
is not much disturbed by the plans of 
reorganization suggested by the so-called 
security holders’ protective committee, of which 
F. W. Hill is chairman. ‘The Michigan Tele- 
phone bondholders’ committee has on deposit, 
which cannot be withdrawn, 85 per cent. of the 
total Michigan Telephone bonds outstanding 
and the American Telephone & Telegraph Co. 
owns 8o per cent. of the total capital stock; 
hence these two interests are in a position to 
negotiate for the best interests of the company. 
The plan of reorganization proposed by Mr. 
Hill, and published quite extensively in the 
Boston papers last month is declared by the 
majority interests in the company to be too 
preposterous for serious consideration. N. W. 
Farris) &?Co.cand: HH: W. Poor. &- Co: are 
interested. 


A London Correspondent writes: “A very strong 
fear widely preyails that we are about to 
see the construction of electric railways 
which will parallel many of the old exist- 
ing lines, and which can not only be built 
but worked much more cheaply. For ex- 
ample, it is said that a plan is prepared for 
an electric railway between Liverpool and 
Manchester, and another plan is prepared for 
an electric railway between London and 
Brighton. Owing to all these apprehensions 
and bitter experiences, the British railway 
market is exceedingly weak. The fall, how- 
ever, seems to be overdone, unless, indeed, 
the fears respecting electric railways are re- 
alized. It is impossible as yet to know 
whether Parliament will sanction the many 
schemes that are contemplated, and even if 
it does, it remains to be seen what the cost 
of construction and the cost of working will 
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Worcester and Connecticut Eastern Railway 
sold last month to Thompson, Tenny & 
Crawford $2,050,000 4 I-2 per cent. first mort- 
gage sinking fund gold bonds, part of an 
issue of $3,100,000, $1,050,000 being held in 
reserve for imnrovements and additions. The 
Worcester & Connecticut Eastern Railway 
owns what was formerly known as the Peo- 
ple’s Tramway Company; the Thompson 
Tramway Company and the Danielson & 
Norwich Street Railway Company, and will 
control through leases the Worcester & 
Webster Street Railway. The total mileage | 
will be about fifty-five miles an. will operate 
between Worcester, Mass., and Moosup, 
Conn., with a branch line to Foster Centre, 
at which point connections will be made with 
the electric road to Providence, R. I. It is 
the purpose of the company to build a branch 
to Bayville, Attawaugan, Ballouville and Pine- 
ville and also to extend the main line of the 
road from Moosup to Norwich, Conn. The 
railway owns a valuable hydraulic plant of 
2,000 horse power on the Quinebaug River, 
two miles south of Danielson, and eventually 
this plant will generate sufficient current to 
operate its entire system. 


Incorporations and 


Franchises 


Alabama 


TALLASSEE Fatts—Water-power Electric 
Company.—Montgomery Water-Power Co.’s 
electrical plant is about completed, and after 
operation for thirty days will be transferred 
by the construction companies. It is proposed 
to raise the dam ten feet in the near future, 
so as to increase from 4,000 to 5,000 horse- 
power. 


Arkansas 


Srarcy—Electric Light and Water Works.— 
City will build electric light plant and con- 
struct water-works, plans and _ specifications 
for both of which are being prepared by Owen 
Ford, 710 Security Building, St. Louis, Mo. 
Municipal board of improvement, P. A. Rob- 
ertson, chairman, can be addressed. 


Florida 


HunrtsvittE—Electric Plant —T. C. Du Pont 
of Wilmington, Del., and associates have ac- 
quired Huntsville Electric Railway, Light & 
Power Co. and plant. They will expend about 
$10,000 to improve the power plant. A. D. 
Hasbrouck will be local manager. 


Kentucky 


The Barbourville Electric Power & Heat 
Company of Knox County, Barboursville, Ky. 
Capital stock, $10,000. Incorporators: A. 
Gatliff, of Williamsburg, and B. L. Pope, of 
Barboursville. 


PapucAH—Steam Heating Plant.—Bowling 
Green Gaslight Co. let contract for construction 
of the steam heating plant mentioned last week. 
Plant will be engineered and built by American 
District Steam Co. of Lockport, N. Y. It will 
cost about $70,000 and have heating capacity of 
150,000 square feet radiation. 


Lousiana 


MarRKSVILLE —Electric Light Plant.—Marks- 
ville Electric Light & Power Co. has organ- 
ized with Walter F. Couvillion, president; A. 
V. Saucier, vice-president; T. T. Fields, sec- 


retary, and L. J. Coco, treasurer. Contract 
has been awarded for erection of plant. 


. NEPOLEONVILLE—Ice Plant——Napoleonville 
Ice Co. will be organized for the erection of 
an ice plant. Henry Delanne and August Thi- 
bault are interested. 


Massachusetts 


WorcesTER—The Hampshire & Worcester 
Street Railway Company has asked the Rail- 
road Commissioners for approval of a stock 
issue of $80,000, making its total capital $155,- 
000. This increase is desired by the company 
for the purpose of paying its floating indebted- 
ness, making extensions and increasing its roll- 
ing stock. 

The Worcester & Southbridge Street Railway 
Company has asked the Railroad Commis- 
sioners for authority to issue bonds equal to its 
capital stock of $500,000. These bonds are to 
be issued for the purpose of refunding floating 
debt. 

Missouri 

St. Louts—The Schwan Reduction Co., capi- 
tal, $5,000,000, has been incorporated in this 
State for the manufacture of aluminum and the 
pyro-chemical process. It is said that the plant 
of the company will be erected at a point near 
St. Louis. 

The St. Louis & Suburban Railroad pur- 
poses to build a new roadbed along part of its 
line. 


New York 


ALBANY—The Bulls Head & Annadale Beach 
Railroad Co., capital $250,000, was incorporated 
here to-day to build and operate a summer 
travel railroad 8 miles long from Richmond 
Borough to the Staten Island Electric Road on 
the Raritan Bay. Directors are James W. 
Hughes, Harcourt Bull, Jordan M. Israel, 
Charles W. Kappes, A. E. Haskins, Hanford 
S. Weed, Joseph L. Doyle, H. H. Crossman 
and: David Murphy. 


After a long fight the Midland Railroad Com- BS 


pany of Staten Island was enabled last month 
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INCORPORATIONS AND FRANCHISES. 


to land passengers under cover at the St. 
George Ferry house by way of the Staten 
Island Electric Company’s tracks and terminal. 
Although it is understood that the controlling 
interest in both roads is held by H. H. Rogers 
of the Standard Oil Company, it was denied 
officially that there had been a consolidation. 


Standard Technical Company, New York, 
electrical machinery; capital, $2,000. Direc- 


tors: L. Sweet, H. L. Case, and W. V. Gold- 


berg, New York. 


Chemung County Gas Company, Elmira, 
(gas and electricity, Elmira Heights, Horse- 
heads, and other places); capital, $500,000. 
Directors: Denman Blanchard, North Ando- 
ver, Mass.; Andrew J. Miller, New York; M. 
H. Arnot, Elmira. 


M. B. Foster Electric Company, New York; 
capital, $1,000. Directors: M. B. Foster, New 
Votes 1 ls Mreund, ~bayonne, N.-j.57 PH. 
Corduan, Brooklyn. 


Cosmopolitan Light Company, New York, 
gas and gasoline lighting supplies; capital, 
$50,000. Directors: W. S. Williams, Chicago; 
W. H. Batterson, Jersey City, and Leon Pist- 
ner, New York. 

The London, Aylmer & North Shore Electric 
Railway Co. has filed articles of incorporation 
here with the Secretary of State, to operate 
fifty miles of road in Canada. Capital $500,000. 
The principal office of the company will be in 
New York city. Among the directors are 
James H. Hitchcock and J. Edward Howard of 
New York. 

PLatrspurc—It is rumored that the long 
talked of trolley road from Saranac Lake, in 
the Adirondacks, to Westport, on Lake Cham- 
plain, via Lake Placid, Elizabethtown and Aus- 
able Forks, will soon be built. Surveyors are 
now at work near Saranac Lake locating the 
route, and it is expected that the road will be 
completed in time for next season’s business. 
The distance from Saranac Lake to Westport 
by this ‘route is sixty miles, connecting several 
prosperous villages. 

Saugerites Light, Heat and Power Company, 
Saugerites; capital, $50,000. Directors: H. B. 
Hord and R. C. McCormick, New York; C. W. 
Eichells, Jr., Ridgewood, N. Y. 


New Jersey 


Princeton—Merger of the Princeton (N. J.) 
Electric Light Company, the Princeton Gas 
Company, and the Hopwell Electric Light, 
Heat and Power Company into a new com- 
pany to be known as the Princeton Lighting 
Company, with a capital of $500,000. 
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Jersey City—Eureka Automobile Co., with 
$400,000, to manufacture automobiles, etc. In- 
corporators: N. Metzenbaum, E. W. Schneider 
and C. J. Dorticus. 


Novelty Motor & Engineering Co., with 
$100,000 capital, to manufacture motors, en- 
gines, etc. Incorporators: H. S. Gould, F. K. 
Seward and K. K. McLaren. 


Newark—The Cleveland Automatic Machine 
Co., with $1,000,000 capital. Incorporators: G, 
H. Kelley, G. C. Whitcomb, J. G. Russell and 
A. L. Garford. 


North Carolina 


ASHEVILLE—Electric Company.—Incorporat- 
ed: Piedmont Electric Co., capital $25,000, by 
William Farr, George L. Hackney and J. H. 
Weaver. 


Avurora—Telephone System.—H. A. Swin- 
dell, Robt. Griffin, L. D. Bonner, M.-B. Wil- 
kerson, B. T. Bower and others have incor- 
porated Washington-Aurora Telephone Co., 
with capital stock of $25,000, to establish sys- 
tem. 

Cotumpia—Telephone System.—Incorporat- 
ed: Alligator Telephone Co., $25,000 capital, to 
operate telephone lines, by W. P. Jordan, Jr., 
of Norfolk, Va.; J. W. Sykes and Mark Ayd- 
lett of Columbia. 

Concorp—Water Works.—City is preparing 
to begin construction of the $70,000 water 
works plant recently reported. Machinery and 
materials will soon be wanted. Address “The 
Mayor.” 

GastonrA—Telephone System.—Piedmont 
Telephone and Telegraph Co. has been incor- 
porated, with capital stock of $11,300, and 
privilege of increase to $100,000, by W. T. 
Love, R. B. Babbington and J. W. Ware of 
Gastonia, and N. B. Kendrick of Cherryville, 
Ne: 

ELIzABETH City—A gas and electric plant 
will be erected by C. M. Ferebee. 


C. M. Ferebee has been granted a franchise 
for an electric street railway, the work of con- 
struction to begin November 1. 


Pennsylvania 


CoNNELLSVILLE—The Connellsville Conduit 
Company, to construct and maintain a system 


of conduits in Connellsville and its suburbs for 


running and stringing telephone, telegraph, 
electric light and other wires through the sys- 
tem. Capital stock, $1,400. Directors: A. D. 
Soisson, R. Wanetta, Edwin K. Dick, Linford 
F. Ruth, Clair Stillwagon, J. V. Gray, of Con- 
nellsville, and William Dull, of Dunbar. 
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South Carolina 
CHERAwW—Electric Light Plant-——W. F. Ste- 
venson, William Godfroy and N. T. Cobb have 
under consideration the establishment of an 
electric light plant. 
KrersHaw—Electric Light Plant—Kershaw 
Oil Mill will build an electric light plant. 


SPARTANSBURG—The Spartansburg Electric 


and Machinery Co., capital $8,000, has been | 


chartered by J. G. Simpson, T. W. Wright and 
B..M. Aull. . 


WinNsporo—Electric Light Plant--—City is 
now asking bids on construction of its pro- 
‘posed electric light plant. Plans and specifi- 
cations are on view; J. E. McDonald, chair- 
man. 


Tennessee 


NasuHvitLE—The Nashville Railway will, it 
is reported, extend the Jefferson street line 
about two miles, besides making a number of 
other extensions and connections. E, C. Lewis 
and Percy Warner are receivers. 


The survey for the proposed electric line 
from Nashville to Lewisburg has been com- 
pleted. The line begins at the corporate limits 
of this city, passing through Nolensville, Tri- 
une, Chapel Hill and other places in Williamson 
and Maury counties. 


Dyrerspurc—Telephone System.—It is pro- 
posed to organize company to establish a tele- 
phone. exchange. W. C. Parrish can give in- 
formation. 


SPARTA—Contemplates putting in an electric 
light plant. 


Texas 


AustTiIn—lIt is stated that the Belton-Temple 
Electric Railroad, which recently filed its char- 
ter in the Secretary of State’s office with a 
capital of $100,000, will be built immediately 
between Belton and Temple. 

Crockett—Lighting 
Citizens’ Light Co., capital stock $10,000, by 
Dan McLean, Charles L. Edminston and John 
B. Smith. 


‘DatLtas—Chemical Plant—lIt is stated that 
Martin Chemical Co. of Quincy, Ill., is remov- 
ing to Dallas its plant, capitalized at $15,000. 

The city council has granted to A. K. Bonta 
a franchise for a street railway on North 
Harwood street. 


Ext Paso—Iron Furnace—B. L. Berkey con- 
templates building an iron furnace. 
System.—Fort 
has been organized 


Fort Wortu—Telephone 
Worth Telephone Co. 


Plant.—Incorporated: 
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with H. A. Fuller, president; Jos. N. Lloyd, 
secretary; J. L. Dunn, H. AD Fuller; Fiat 
Kirby and others, directors, all of Wilkes- 
barre, Pa. Company has. capital stock of 
$304,000, and the organizers were named last 
week as to organize such a company. 


CorsicANA—The Corsicana Street Railway 
has begun work on its proposed line. 

BEeaumMont—Has about completed its electric 
light plant. The capacity will be from 20,000 
to 25,000 lights. There are four distinct and 
separate circuits, so as to preclude all possi- 
bility of the city’s being in darkness in case of © 
accident. ' 


Fentress—Has a new electric light plant. 
The new dynamo has been received and in- 
stalled. 


Det Rio—The Del Rio Electric Light & 
Power Company, capital stock $8,000. Incor- 
porators: Fred Mayer, Henry C. Mayer and 
John M. Gray. 

Virginia 

STAUNTON—The Staunton Light and Power 
Co., comprising the electric plant for lighting 
the streets, car and gas plants, has been sold 
by the Seventh National Bank of New York, 
to J. Scott Funkhouser, Edgar M. Funk- 
houser and others. They have also pur- 
chased the Staunton Gas Co. 

RicHMoND—tThe Richmond Engineering 
Company, to do a general civil, mechanical and 
electrical business. Officers: James O. Spear, 
Jr., president; A. G. Higgins, vice-president 
and treasurer, and E. M. Dixon, secretary. 


West Virginia 

WHeEELING—The Wheeling City Railway, it 
is said, will build from Benwood to McMechen, 
as well as up Caldwell’s run and along ‘the 
Fairmount turnpike. From Elkins it is re- 
ported that Senator S. B. Elkins will build 
a tailway from newly-purchased coal lands 
to connect with the Baltimore & Ohio at 
Rowlesburg. At Wheeling it is said that the 
Panhandle Traction Co. will extend to Ma- 
hans, four miles north of Wellsburg and fif- 
teen miles from Wheeling. The Morgantown 


-& Kingwood Railroad will, it is stated, be .ex- 


tended from Reedsville to Belington, about 
thirty-five miles; Geo. C. Sturgiss of Morgan- 
town is president. 


MorcaANntowN—The Morgantown Electric 
Light & Power Co. proposes to build a street 
railway at a cost of $300,000 for rails and other 
equipment. Senator Stephen B. Elkins of El- 
kins, W. Va., and others are interested. 
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JOHN FRITZ, 1902. 


Born, August 21, 1822. Aged, 80 years. 


In his honor the John Fritz Medal, to be awarded for Notable Scientific or Industrial Achievements, 
was established at a banquet given at the Waldorf-Astoria on October 31, 1902. 
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A Boom for the Electrical Kitchen 


By Francis 


LECTRICITY for household use 
has received a decided boom as a 
result of the great anthracite coal strike 
of 1902. Every such great industrial 
upheaval has its compensating effects. 
The Civil War of 1861, which took more 
than 1,000,000 men out of fields and 
workshops in the North, led at once to 
inventions and improvements which rev- 
olutionized farm work and manufactur- 
ing all over the commercial world. 
The demand for men in the fields 
caused the invention of mowers, reapers, 
rakes and other implements with which 
horses could do the work of men, and 
the demand for arms brought into ex- 
-istence the system of manufacture by 
interchangeable parts, which is without 
doubt America’s greatest gift to the 
world. 
Deprive the people of one thing, and 
they soon find another to take its place. 
Although the stress of the coal strike 
was ended before the pinch of frost was 
seriously felt, yet the people had already 
discovered that there were other ways 
to get heat in household and shop other 
than by the direct burning of coal. 
The strike gave such a boom to the 
use of gas that manufacturers of gas 
cooking and heating apparatus were put 
to their wit’s end to meet the demand, 
and are still behind with their orders. 
Before this gas had pretty nearly reached 
the point where it had passed out of 
the catalogue of luxuries into that of 
necessities. The great strike has assured 
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the change. People who could not get 
coal began also to ask, “ Why can’t we 
cook and heat our houses with elec- 
tricity? 7 

“You can,” was the answer of the 
electrical companies. 

“But how?” the people asked. 

“Come and see,” cried the electrical 
companies, leading the way to kitchens 
and show rooms prepared for exhibition. 

It was to one of these kitchens that a 
party of inquisitive citizens made their 
way one pleasant day last month. They 
went to see a dinner cooked and, inci- 
dentally, to test the cookery. 

The genius who presides over this 
kitchen is called “ William.” William 
made a reputation during the Spanish 
War, when, it is said, one of his dinners 
put down an incipient mutiny in a cer- 
tain engineering corps where bad 
‘“orub ” was about to cause an uprising. 
William never forgets that triumph. 
He remembers the responsibilities that 
go with a high reputation, even when 
getting up the simplest of dinners. 

William’s kitchen is up toward the 
sky. It,is on top of a big building near 
the City Hall, whose tall twin chimneys 
make it known to all New Yorkers as 
the home of the New York Edison 
Company. William cooks a_ dinner 
every day for the officials of the com- 
pany. He cooked a dinner for 24 per- 
sons, all told, on the day when the in- 
quiring citizens invaded his domain. 

The bill of fare showed a substantial 
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‘The Meats In.” 
The Working End of William’s Electrical Kitchen, Showing a Part of the Cooking Apparatus. 


but not an elaborate meal. It was as 


follows: 
MENU. 


Oysters on the half shell. 
Roast ribs of pork, apple sauce. 
Potatoes roasted in the pan. 
Egg plant, fried. 
Cottage pudding. 


Hard sauce. Soft sauce. 


Coffee. 


William cooks entirely by electricity. 
Nobody asks how much electricity Wili- 


1am uses. He has such a profusion of 
electrical cooking apparatus that he 
never has to use it all at once. Besides 


this, he has an electric motor to. grind 
his coffee and three or four electric fans 
to keep him cool in summer. 


Economical persons who might con- 
template using electricity for cooking 
should not inquire too closely into how 
much current William uses. It might 
discourage them. But they must re- 
member that William does not have to 
pay for the current, and that electricity 
in the house where it is created is a 
great deal like crude oil in the oil frelds. 
William has electricity “to burn.” — 

William is exemplary in following the 
spirit of that valuable inscription which 
wise gas companies hang beside one’s 
gas stove. This says, in big black type: 


MATCHES ARE CHEAPER 
THAN GAS 
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het CotteesicnOnk 
The Other End of William’s Electrical Kitchen, Showing the Rest of the Cooking Apparatus. 


He turns off the current promptly 
when through with its use, but he ts 
extravagant, because many of his cook- 
ing utensils are too big for the pots or 
kettles in which he cooks. These should 
completely cover the stoves on which 
they are used and have a rim overhang- 
ing. This is to save all the heat. In- 
stead of this William’s stoves are three 
times as big as the bottoms of sauce- 
pans. The wasted heat was very ap- 
parent in the kitchen. 

William’s kitchen on the roof has a 
door at one end and a window at the 
other. In front of the window is a shelf 


on which he prepares food for cooking. 


Beside the door is a refrigerator. Be- 
tween the door and the shelf, and run- 
ning along one side of the room, stand 
the big variety of electric cooking ap- 
paratus provided for his use. 

While William is cutting up apples 
for apple sauce, let us examine the 
kitchen. A dumb waiter and china and 
linen closets take up the side of the 
room opposite the cooking apparatus. 
In these we are not interested. 

The first piece of electrical apparatus 
catches our eye is the coffee 
erinder. It is on a high wall shelf be- 
side the window. It is driven by a belt 
running from an electric fan motor. 
The motor was made for a 13-inch fan. 


which 
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It is mounted at the end of the shelf. 
At William’s right hand, and standing 
first in order of the actual kitchen ap- 
paratus, is a soap-stone sink, in which 
dishes are washed. Over this, on a shelf, 
is a brightly polished copper water urn, 
which used to supply the sink with 
hot water. An electric coil in the urn 
heated the water. William put the urn 
out of commission, and heats the water 
directly in the sink with the electric coil. 
He likes it better that way. 

These electric coils are, perhaps, the 
handiest of all the electric cooking ap- 
paratus. They are made in forms to fit 
all sorts of receptacles, and are plunged 
right into the contents to be cooked. 
Every bit of heat which they produce is, 
therefore, utilized. The one which Will- 
iam uses will boil a quart of water in 
seven minutes. 


Next to the sink is a large electric 
oven, with three compartments. The 
two lower compartments are for baking ; 
the upper one is for plate warming. 
This oven is marked “ No. 3.” Stand- 
ing upon it is an electric broiler, inclosed 
like a small oven. 


A large square single oven, known to 
the trade as’ No. 16, comes next. It 
measures 1314 by 11 by 17 inches in- 
side. It has a thermometer in the center 
of the door so that the cook may work 


Electric Heating Coil. 
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with precise knowledge of what goes on 
within. On top of this oven stands an 
English electric broiler, inclosed, and 
made so that the top may be used also 
for a stove. Then come in succession 
three electric stoves and an open broiler. 
Each of these is of large size. Two of 
the stoves and the broiler are oblong in 
shape, and measure about 12 by 16 
inches. The third stove is round, and 
measures 15 inches in diameter. 

“ Apple sauce put on,” said William, 
turning the current on to the round 
stove. : 

It was 10.06 a. m. by the clock. Will- 
iam had begun. to get dinner. 
plore: of an Electric Dinner. 

ime, 

10.06 Apple sauce on round stove. 
10.22% 18% pounds pork, in two pans; 
set to roast in oven No. 3. 


10.58 Potatoes to roast around meat. 

11.05 Cottage pudding to bake in 
square oven. 

IL.t1 Current om coil inte 

11.12 Coffee grinder started. _ 

11.15 Coffee grinder stopped. 

11.16 Coffee to boil, on end stove; 
pot of water to heat on same 
stove. 

11.16 Ege plant frying on next stove. 

11.21 First cottage pudding done; 
second pudding put in oven. 

(1.27. Second lot of egg plant to fry. 

11.33 Second cottage pudding done; 
one pan of meat not doing 
well in lower part of oven 
No. 3; changed to square 
oven, and plates put to warm 
in its place in oven No. 3. 

11.38 Current on broiler to make 
toast. 

11.38 Third lot of egg plant to fry. 

Lisi | Coitee done. } 

11.52 Sauce for cottage pudding put 

on in place of coffee. 

11.52 Fourth lot of egg plant to fry. 

12.02 Egg plant all done. 
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Time. : 
iz. tae. podine satce..done, current 
turned off end stove. 
12.13 Toast on broiler. 
T2510 4..LOast .done. 
12.16 Meat done in oven No. 3, and 
current shut off. 
fait7e. Current shut off coil. 
12.20 Dinner done; everything shut 
off. 
Time that utensils were in use: 
H. M. 
Bere ee N Oui he 1.53% 
SUG Age 3 «hs ig aaa ee Tears 
Pe rt tie. enn sai Fs 1.06 
ME CRU sot nod as ole a .03 
Pe Cea thee ou esis! pre T.04 
BrOtERTEI MES OVC wk Ces ae ence ow 2d 
BRR opt sig Boies + bem 5 38 


The visitors, who sampled William’s 
dinner, were fully satisfied with the gas- 
tronomic merits of electric cooking. 
They were, as well, satisfied, also, that 
there is no method of cooking which ad- 
mits of such neatness and absence of 
heat in the kitchen. In these respects 
electricity is as far ahead of gas as gas 
is ahead of coal. 

Why, then, is electricity not more 
generally used? The difficulty is the 
same as that which confronted the ven- 
dors of gas only a few years ago. At 
the present time both electric current 

and electrical cooking apparatus cost so 
’ much as to debar the great majority of 
persons from even trying their use. But 
the remedy is in sight. 

“The way to resume is to resume,” 
was the famous saying of John Sherman, 
when the question of resuming specie 
payments agitated the country after the 
Civil War. 

The way to make gas cheap was to 
make a lot of it has been proven. To- 
day the electric companies, under the 
lead of progressive concerns like the 
New York Edison Company, are taking 
measures to prove that the same thing 
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is true of electricity. Their schedules of 
charges are so arranged that the more 
current one uses the cheaper it is. 

The following shows the manner in 
which the rates are reduced: 


Price Per 
Kilowatt. 


15.5 cts: 


12% 79 cee oa 


Hours 


Diagram of Cost of Current. 


The manner of computing the rate by 
this table is as follows: Taking as the 
unit of computation the total lighting in- 
stallation in a house, the amount of cur- 
rent actually used is divided by what 
would have been used if the whole 
number of lights had been turned on: 
this gives the number of hours for the 
table. When this number exceeds two 
and is less than four, the rate drops from 
15 cents a kilowatt to 10 cents. When 
it exceeds four hours and is less than 
six, the rate drops to 7 I-2 cents, and 
when it exceeds six hours current a day 
on the entire installation, the rate drops 
to 5 cents a kilowatt. 

The heating installation is not counted 
as part of the unit of calculation. What- 
ever current is consumed therefore for 
heating, cooking or laundry purposes, 
counts toward reducing the price for all 
the current used. It is easy to see that 
this tends at once toward economy. In 
fact it is possible, if one assumes an ex- 
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Electric Stove with Heat Regulating Switch. 


treme case, to almost save money by 
adding an electric kitchen to the house- 
hold. 

Let us assume that a flat contained 
16 electric lamps, and that their total 
consumption was estimated at 800 watts 
an hour. Now let us also suppose that 
they actually consumed 47 kilowatts a 
month, which would be just within the 
two-hour-a-day limit and still subject 
them to the charge of 15 cents a kilo- 
watt. The monthly bill would be $7.05. 


Now assume that an electric kitchen 
has been added which uses 3,300 watts a 
day. This would be 99 kilowatts a 
month. 

If paid for at 15 cents a kilowatt, the 
kitchen alone would cost $14.84, and 
the whole bill for current would be 
$21.89 for the month. As a matter of 
fact, however, the total consumption of 
current would have amounted to 146 
kilowatts, or more than six times the 
hourly capacity of the lighting installa- 
tion, and the whole bill would be at the 
rate of 5 cents a kilowatt. The total 
charge would then be $7.30, or a cost of 
25 cents only a month for the cooking. 

The principle of electric heating and 
cooking is the same as that of the 
incandescent lamp. Look into the lamp, 
and you will see a fine filament of car- 
bon. This is so much smaller in area 
and conductivity than the wires which 
feed it that, when the current tries to 
pass, it chokes it back, The current 
turns to heat, and heats the carbon to 
incandescence. 
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In a form of heating and cooking 
apparatus, just being introduced here 
from England, known as the “Dows- 
ing” system, the heating units are, in 
fact, nothing but modified incandescent 
lamps. The carbons are made large, so 
that they develop only enough resistance 
to bring them to a red heat, and the in- 
closing glass is drawn out into cylinders 
about a foot long each. Reflectors di- 
rect the heat where it is wanted. 

Clusters of these heating units, made 
of ground glass and arranged in circular 
or fan-shaped forms of ornamental de- 
sign, form the prettiest room heaters 
that have ever been shown. They throw 
out a gentle radiance of light as well as 
of heat. 

In the ordinary electric heating appa- 
ratus coils of fine iron or german silver 
wire are used for the heating elements. 
These wires are inclosed either in a glass 
enamel or in packings or windings of 
asbestos. These inclosing substances 
keep them in place, and also serve to 
transmit and diffuse their heat. In the 
ordinary car heater the coil is of iron 
wire, and may be easily seen through the 
front of the heaters. 

In the cooking apparatus in William’s 
kitchen the heating material is fine ger- 
man silver wire. This is only about the 
size of a horse hair, but yards and yards 
of it are disposed about the sides of the 
ovens or under the bottoms of the stoves, 


Electric Chafing Dish. 


A BOOM FOR THE ELECTRICAL KITCHEN 


and in the coils in the stoves, ovens and 
broilers it is held in place by the enamel. 
In the heating coil the wire is covered 
with asbestos thread, coiled up and 
forced into the tube of the coil until the 
latter is full. Then the tube is coiled. 
Another heating system which prom- 
ises happy results has recently been in- 
troduced by the ‘“ Prometheus” com- 
pany. Mica plates, covered with a thin 
coating of oxides of gold, silver, iridium, 
platinum or other rare metals, form the 
heating units in this 
system. A single unit, 


measuring but an inch 
wide and 4 to 12 inches 
in length, is sufficient 
to heat an ordinary 
cooking utensil. One 
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were the oxides. These form the contact 
points. The actual heating element is 
now complete, but to make it convenient 
to apply, more must be done. Another 
strip of mica, of like size but poorer 
quality, is taken, and thin metal bands 
are clipped upon its ends. On one side 
these hold strips of silver foil of a size 


_to cover the silvered ends of the first 


strip. On the other side the metal clips 
are turned up to form contact points for 
connecting the element with the current 


Cte LTD 


mica element, the full 


alt A SS] 


size of the inside of a ni 
flat-iron, heats that ih 
utensil. Z 


lite 


The preparation of 


these elements is both 
simple and interesting. 
he mica must «be “of 
Pimeuenneste- © quality: 
Hach piece is~ first 
rubbed hard with a sil- 


ver brush on the side 


that is to be coated. 
This cleans. the mica 
and leaves a thin coat- 
ing of silver. The rare 
oxides, mixed into a 
linseed oil, are spread 
upon the mica with a camel’s-hair 
brush. The amount of the coating is 
gauged by the color. A margin of free 
mica is left all around for insulation. 
The plate is dried and heated over a 
gas jet. The oil burns away quickly, and 
the oxides are deposited in a metallic 
film. The coating resembles somewhat 
the silvering on a looking-glass. At 
either end there is added a band of silver 
powder, applied in the same manner as 
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plugs. The element is completed by 
placing the mica strips face to face and 
inclosing them in a casing of tin or sheet 
iron. 

When the current is passed through 
them the film of metal on the mica 
forms the resistance, and heat is rapidly 
generated. These elements are said to 
cost but about 9 or Io cents each, and 
it can be easily understood that they can 
readily be replaced by any one in case 


Electric Waffle Irons. 


of accident. A. part ofthe “~Prome- 
theus ” system is the placing of heating 
elements in the base of each cooking 
utensil. This is said to result in a great 
economy of current. 


The standard electrical apparatus for 
the kitchen, laundry and other house- 
hold uses is of the type made by the 
Simplex Electrical Company. Their ap- 
paratus has been installed in more than 
130 kitchens—in two apartment houses 
at Utica, N. Y.; at the restaurant of the 
General Electric Company, at Schenec- 
tady; in the elaborate kitchen of the 
Natural Food Company, at Niagara, and 


many other places. 

It is estimated that there are already 
in use in the United States more than 
5,000 electric chafing dishes, 50,000 elec- 
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tric laundry irons and 150,000 electric 
street-car heaters. 


What an Electrical Kitchen Costs. _ 


A fair estimate of what an electric 
kitchen should consist of for a moderate 
sized family, and what it would cost, may 
be gathered from the outfits supplied in 
the apartment houses at Utica. 

Each of these consists of an oven 
measuring 12 by 12 by 14 inches inside, 
costing $20; three stoves, two of them 
6 inches each in diameter, and costing 
respectively $6 and $8, and one 8-inch 


Portable Heater. 


Electric Laundry. 
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Electric Foot Warmer. 


stove, costing $10; a broiler, 9 by 12 
inches, costing $13.50; a blazer, costing 
$3.50; a double boiler, costing $3.50; a 
tea kettle, costing $3.25; switches cost- 
ing $6; a receptacle for the oven plug, 
costing go cents, and a table for cooking. 
Without the table the total cost was 
$74.65. Tables of wood cost $10, and 
with slate tops $33. 

The cost for wiring an ordinary house 
so as to put in an electric kitchen would 
be about $35. This would include a 
slate panel for the switches with four or 
five 15-ampere switches. 

If one were fitting up an electrical 
kitchen they might, however, add some 
electrical trifles, which would make it 
cost more money. For the breakfast 
table, for instance, a griddle cake cook- 
ing plate would be desirable. One 9 by 
I2 inches costs $14. For the dinner 
table a coffee biggen is well to have. 
They cost from $13.50 to $20; for the 
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tea table there are waffle irons, costing 
from $7.50 to $18; fancy stoves and ket- 
tles for tea making, costing $15 or so, 
and for all meals a plate warmer is handy, 
costing $20 or so. Then there are elec- 
trical frying pans, which cost from $12 
to $19 each. With the addition of a 
chafing dish, at $10 to $30; a flat-iron 
or two, at $7 to $9.50; a foot warmer, at 
$5 to $7.50; a curling iron heater, at $3 
to $6, and a portable room heater, cost- 
ing $10 to $20, the figures for an elec- 
trical outfit may easily be run up toward 
$400 for a household. 


But is this so large a sum? No. 
There are plenty of households where a 
well-supplied gas or coal kitchen of no 
greater capacity has cost as much or 
more. No one will deny, after once see- 
ing an electrical kitchen in operation, 
that neither of the others can rival it for 
neatness or convenience. 


_ Curling Iron Heater, 


Electricity to Replace all Fuels in a Swiss Town 


HLECTRIC heating has such advan- 

tages. for all household purposes 
that it has been decided to use it, to the 
exclusion of all fuels, in the sanitariums 
of Davos-Platz and Daive-Dorf, in Swit- 
zerland. A study of the locality shows 
that water power sufficient for generat- 
ing current can be had, according to the 
following estimate of the probable con- 
sumption of energy for heating, cooking 
and other work at these establishments. 
The two settlements cover a district 


about 2 miles long and from 900 to 1,200 
feet wide. There is a fixed population 
of about 3,000, and, during the winter, 
about 2,500 patients in addition. The 
heaters to be used are of two types, the 
first being merely a resistance covered 
by a suitable enamel. The second type, 
used principally for cooking, consists of 
a small alternating-current transformer, 
which induces local currents in the base 
of the cooking utensil itself. 

The estimates allow 185,000 horse- 
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power hours for heating, 53,600 for 
cooking, 9,550 for bakeries, 15,000 for 
laundries and 5,000 for the baths, mak- 
ing a total of 268,150 horse-power hours 
per day in winter. Dividing this by 24 
shows that the installation should have 
a capacity of 11,200 horse power. Mr. 
A. de Grandmaison asserts that the esti- 
mate of current needed for cooking is 
much too high. That for heating the 
buildings gives about 253 watt hours per 
cubic metre of space in the apartments, 
and is assumed to be correct. The re- 
sults obtained at the restaurant of the 
Paris Exposition of 1900 show that an 
expenditure of about 450 watt hours per 
meal was sufficient. The conditions at 
Davos are less exacting than were those 
at the exposition. It is thought that 
1,250 watt hours per day per person 
would be ample. Taking this figure for 
a basis the total would be reduced to 
228,000 horse-power hours, and a plant 
of 9,500 horse power would be sufficient. 
This power can be obtained from two 


THE ELECTRICAL AGE 


streams—the Landwasser and the A\l- 
bula—situated at about 20 kilometres 
from Davos, and having a fall of 394 
metres. 

The central station will contain five 
sets of apparatus of 3,000 horse power 
each. Each turbine will be coupled di- 
rectly to two three-phase alternators of 
1,500 horse power each. The alternators 
will generate current at a potential of 
8,000 volts, and, two being coupled in 
series, will give a pressure of 16,000 volts 
to be sent out over the: imesege 
annual expense of this service, including 
interest, depreciation and cost of opera- 
tion is estimated at 829,528 francs. The 
consumption of energy for the year 
would be 25,000,000 kilowatt hours, so 
that the price per kilowatt hour will be 
3.3 centimes. This cost is not regarded 
as excessive for heating, while the ad- 
vantages of its use for cooking, and the 
avoidance of all smoke, are considered 
more than sufficient to warrant the un- 
dertaking. 


An Oxy-Acetylene Blowpipe 


Ta recent meeting of the Societe 
Francaise de Physique, M. Fouche 
exhibited an oxy-acetylene blowpipe in 
which only pure oxygen and acetylene 
are used, In a blowpipe previously de- 
vised it was found necessary to mix 
ether with the acetylene in order to in- 
sure proper combustion. By using high 
pressures, however, it has been found 
possible to dispense with the ether, and, 
as a consequence, a much higher tem- 
perature is realized in the blowpipe 
flame. The proportions in which the 
gases are used are 1 volume of acetylene 
to 1.8 volumes of oxygen. The pres- 
sure used is equivalent to that of 4 me- 


tres (157.5 in.) of water, and the speed at 


which the gases issue from the jet is 
between 300 feet and 450 feet per sec- 
ond. At lower speeds back-firing is 
liable to occur. The highest tempera- 
ture is found in a greenish cone at the 
center of the flame, the height of this 
cone being but 1-4 inch. 

Metals fuse in this with the greatest 
facility, and it is easy to form autoge- 
nous welds of iron and steel, especially 
as the flame has neither a carbonizing 
nor reducing action. Silicon fuses eas- 
ily, as do also lime and alumina; nor is 
magnesia more resistant. If the quan- 
tity of oxygen is reduced, the flame be- 
comes luminous; and if it is then di- 
rected on a fragment of lime, calcium 
carbide is formed. 


The Best Lubricating Oil 


H VERY person who uses machinery is 

interested in the question of reduc- 
ing friction. This is true whether the 
machinery used be but a sewing ma- 
chine, a bicycle, an automobile or the 
complicated aggregating in a _ great 
power house. 

From the slushing of a wooden cart- 
wheel to the delicate oiling of a steam 
cylinder the general operation is the 
same. But upon the character of the 
lubricant much depends. Every ounce 
of avoidable power loss means just so 
much more that must be provided in the 
coal heap. Added to that will be large 
increases in the bills for repairs and new 
machinery. 

It pays to use good oil. What, then, 
constitutes a good lubricating oil, and 
how is one to tell a good oil from a bad 
one? 

che tditor of Lhe’ Electrical Age”’ 
recently addressed to the Standard Oil 
Company an inquiry as to how to make 
a simple test of cylinder oil. Here is 
the reply of the Standard Oil Company’s 
expert on that subject: 

“T regret that I do not know of any 
simple test by which an engineer can 
determine whether cylinder oil is of the 
proper quality or not, and we do not 
think any simple test exists, or there 
would not be so many cheap and inferior 
oils on the market sold for cylinder lu- 
brication. The only real test is that of 
service, and service takes some time to 
develop results. Sufficient additional 
friction, with wear of valves and increase 
of power, is not generally discoverable 
by a simple test; but it exists none the 
less, and is of sufficient consequence in 


637 


its results as to make advisable a good 
deal of attention and effort to avoid it. 
If we had some simple formula that 
could have been published broadcast 
that would make these things apparent 
easily and quickly we would have used 
it long ago.” 

Full lubrication is got, therefore, by 
introducing a thin layer of oil be- 
tween the moving faces of the parts of 
machines. One film of oil attaches itself 
to one tace and another to the other face, 
thus separating them. Between these 
films there is a certain amount of friction 
in the oil itself. Friction in oil has the 
peculiar quality that it does not increase 
with the pressure. It does increase, 
however, with the speed of the moving 
parts. But to keep the films of oil from 
being pressed out from between the sur- 
faces the oil must have a _ thickness 
equivalent to the pressure it must bear. 
The stiffer the oil the more internal fric- 
tion it will develop. 

All lubrication is got, therefore, by 
using an oil is thin as will suffice to keep 
journal and bearing apart. Oils, how- 
ever, have many other qualities than 
thickness which vary their relative 
values as lubricators. Some wear out 
too rapidly; others attack the material 
of the machines. 

The oil that, best keeps down friction 
is the one that makes dividends, and the 
one that costs least by the hour, month 
or year is more economical than the one 
that is merely cheap by the gallon. For 
the various portions of a large machine 
it is often economical to use more than 
one kind of oil. 
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Coal and the Miner 


A HUMAN life was lost for every 

188,668 tons of coal mined in 
the United States in 1901, and in 18 
States and Territories the total number 
of miners killed during the year was 
1,467, and the number injured was 3,643, 
according to the United States Geologi- 
cal Survey. The number of tons of coal 
mined for each life lost varied from 426,- 
094 in Maryland to 49,424 in Indian 
Territory. In Pennsylvania the number 
of tons of bituminous coal mined per life 
lost was a little more than double the 


amount mined per life lost in the anthra-. 


cite mines in the same State. 

The world’s production of coal in 1901 
was 866,165,540 short tons. The United 
States produced 33.86 per cent., Great 
Britain and her dependencies 30.86 per 
cent., and Germany 19.42 per cent., or, 
combined, 84.14 per cent. of the total 
production. 

In the United States the bituminous 
coal industry in 1890, 192,204 men work- 
ing 226 days produced 111,302,322 short 
tons, valued at $110,420,801, an average 
of 2.56 tons per man per day, and of 579 
tons per man per year; in 1895, 239,962 
men working 194 days produced 135,- 
118,193 short tons, valued at $115,770,- 
771, an average of 2.90 tons per man per 
day and of 563 tons per man per year; in 
1900, 304,375 men in 234 days produced 
212,314,912 short tons, valued at $220,- 
913,513, or 2.98 tons per day and 697 
tons per man per year; in IQOI, 340,- 
235 men in 225 days produced 225,826,- 


849 short tons, valued at $236,406,449, 
or 2.94 tons per man per day and 664 
tons per man per year. The average 
price of bituminous coal per short ton 
in 1890 was 99 cents; in 1895, 86 cents; 
in 1900, $1.04; in 1901, $1.05. 

In the anthracite mines in 1890 the 
number of miners was 126,000, who in ~ 
200 days produced 46,468,641 short tons, 
valued at $66,383,772, the average pro- 
duction being 1.85 tons per man per day 
and 369 tons per man per year; in 1895, 
142,917 men produced in 196 days 57,- 
999,337 short tons, valued at $82,019,272, 
an average of 2.07 short tons per man 
per day and of 406 tons per man per 
year ; in 1900, 144,206 men working 166 
days produced 57,367,915 short tons, 
valued at $85,757,851, or 2.40 short tons 
per man per day and 398 tons per man 
per year; in I90I, 145,309 men worked 
196 days and produced 67,471,667 short 
tons, valued at $112,504,020, an average 
production of 2.36 short tons per man 
per day and of 464 tons per man per 
year. The average price per short ton 
of anthracite coal in 1890 was $1.43; in 
1895 it was $1.41; in 1900 it was $1.49, 
and in I9O1 it was $1.67. 

In the last twelve years the number 
of workers in the anthracite mines has 
increased from 126,000 in 1890 to I45,- 
309 in I9OI, or over 15 percent. During 
the same period the number of men in 
the bituminous mines has increased from 
192,204 to 340,235, or a little over 77 per 
cent. 


Automatic Telephone System in France 


The automatic telephone system, in- 
vented by a Russian engineer, which 
does away with the central station op- 
erator, has been adopted by the French 
Government. In this system the sub- 


scriber turns five disks, each numbered 
from o to 9, to form the number wanted, 
whereupon the correspondent is called 
automatically. If he is absent a sign 
soon appears saying: “ Rang one min- 


AUTOMATIC TELEPHONE SYSTEM IN FRANCE 


ute; no answer,” while the caller’s num- 
ber is registered at the other end, so that 
he may be called after the person sought 
returns. When the number desired is 
already “ busy,” a special buzz is imme- 
diately heard. In order not to dismiss 
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all the telephone girls together, which 
might disturb the labor market, the new 
system will be introduced gradually. 
Three towns of moderate size are being 
equipped now—Limoges, Nimes and 
Dijon. 


A 2,000,000-Mile Locomotive 


"THE locomotive Charles Dickens, 

of the London & Northwestern 
Railroad, England, completed its two 
millionth mile of running on the 5th of 
September, giving it a record which, it 
is asserted, has no equal anywhere in the 
world. 

The history of the engine is told in 
the “ Railway Engineer,” of London, in 
the form of a letter, supposed to be ad- 
dressed by the Charles Dickens to the 
presan a Lilies letter says, in part: 

“JT am now in the proud position to 
announce that, on the 5th instant, be- 
fore finishing my 5,312th trip from Man- 
chester to London and back, and when 
about three-eights of a mile on the north 
side of Bramhall Station, on the Mac- 
clesfield line, I completed, with 186 other 
trips, my two millionth mile of active 
service for the London & Northwestern 
Railway Company 2nd their supporters. 

“T was turned out of my owners’ 
works at Crewe on February 6, 1882, 
sent to Longsight to run as often as I 
could between Manchester and London 
as the minimum work for a day, with 
David Pennington and Leigh Bowden as 
my guides. 

“After a few years David’s eyesight 
was injured, and on March 17, 1886, I 
lost my faithful guide, but Jcsiah Mills, 
who succeeded him, together with Leigh 
Bowden, who has been with me through- 


out my career, have been unremitting in 
their attentions, Leigh guiding me over 
quite half of the 2,000,000 miles I have 
traveled. 

“Two millions of miles in 20 years 
and 181 days! How did I effect it? 
Well, during the time I drank 204,771 
tons of water, and to develop my ener- 
gies and make them equal to the duty 
required of me, consumed 27,486 tons of 
coal; but although in the interval my 
traveling pace was increased by degrees 
from 42 to 501-3 miles per hour, and 
the weight I had to haul was appreciably 
increased from July, 1898, to enable 
breakfast to be served on board, and 
from July, 1899, to admit of tea being 
served on the return journey, my con- 
sumption of fuel, including the raising 
of steam each day, did not exceed 32 
pounds per mile. 

“The cost of maintaining me in effi- 
ciency only averaged 1.28 pence per mile 
run. I feel now that, at my time of life, 
although still in excellent condition, with 
all the exacting provisions of the age— 
breakfast, luncheon, tea and dining sa- 
loons, corridor trains, reservoirs for gas 
for cooking, steam heating, electric light- 
ing and generally more luxurious ac- 
commodation—I ought to give way to 
a more powerful comrade, and ask my 
owners for the indulgence of lighter 
duty.” 
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A Horse Power from 


MOTOR which will produce a 
horse power for every 6% 
pounds of its weight would certainly be 
a remarkable piece of machinery. The 
Duryea Power Company, of Reading, 
Pa., which recently produced from its 
regular castings a gasolene motor which 
gave a horse power for every 10 pounds 
of its weight, is now about to undertake 
the building of the lighter motor. © 
The engine referred to was built for a 
flying machine man under a guarantee 
that it would develop 15 horse power 
and not exceed 170 pounds in weight. 
When completed it weighed 162 pounds 
with the sparking device and mixer at- 
tached, or 148 pounds without them. 
“Our only means of testing the power 
of the machine,” said Mr. C. E. Duryea 
in describing it, “was a crude prony 
brake on the flywheel, and, in spite of 
deluging this with water, it would get 
firey hot ina short run. We made, how- 
ever, a great many tests, some of them 
running above 18 horse power, but the 
motor could not be depended upon to 
give more than about 13 or 14 horse 
power regularly. 
“It was peculiarly sensitive to weather 
conditions, a wet day destroying fully 
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Six Pounds of Motor 


20 per cent. of its power because of the 
dilution of the charge with watery vapor. 
The motor is equipped with a flywheel 
18 inches in diameter, and the cylinders 
are 44%4x4% inches. The crank shaft 
and wrist pins are hollow, the cylinder 
heads and piston heads being cupped to 
provide a spheroidal combustion space, 
and, of course, all unnecessary weight 
was cut out. The magneto is driven by 
a friction pulley bearing on the flywheel, 
the contact primary spark being used. 
The spark advancing device permitted 
the breaking of the circuit while the 
piston had yet five-eights of an inch to 
travel before reaching the dead center. 
“This engine, like all of our engines, 
has the crank shaft set below the center 
line of the cylinders, so as to produce a 
more nearly direct push of the connect- 
ing rod on the crank pin, an arrange- 
ment, which reduces the friction and 
wear and gives a more effective utiliza- 
tion of the power, as we believe. The 
crank is inclosed by a light copper case 
with a removable cover. An oil cup on 
each cylinder lubricates the piston, and 
the excess flows into the crank case, 
where it splashes upon the bearings.” 


An Electrical Postman. 


An electrically-operated system for the 
collections of letters, the invention of 
Pigna Toeggi, is to be tested on an elab- 
orate scale on the route between Rome 
and Naples, and if it proves successful 
is likely to come into extensive use. 

The post boxes, the contents of which 
are collected automatically, are in the 
shape of poles. When a letter is posted, 
the stamp is automatically defaced with 
the imprint of the name of the town, the 
number of the collecting pole and the 
month, day, hour and minute of posting. 


The post box takes its contents to the 
top of the pole and drops the letter into 
a collecting box, which, automatically 
stopped, returns to its place at the bot- 
tom of the pole, and while doing so, 
releases the wheels of the collection box, 
which pursues its journey to the next 
pole or post box. The inventor hopes a 
speed of 250 miles an hour will be at- 
tained. 

It is expected that the new invention 
will be exhibited on a large scale at the 
St. Louis World’s Fair in 1904. 


The Slaby-Arco System of Wireless 
Telegraphy 


By Ernest L. Harris 


United States Consul at Eibenstock, Germany 


M* report to the Department on the 

Slaby-Arco system of wireless tel- 
egraphy has brought so many letters of 
inquiry to this office from all parts of the 
United States, that I feel called upon to 
treat the subject in all its details. 

The Allgemeine Elektricitats Gesell- 
schaft, in Berlin, manufactures two types 
of apparatus to correspond with different 
requirements. The first type is intended 
for standard stations, ships, and perma- 
nent installations, and is in three differ- 
ent constructions, namely: For small 
distances up to 25 miles, for medium dis- 
tances up to 50 miles, and for long dis- 
tances of over 50 miles over sea. The 
second type consists of a light, portable 
field instrument with a microphone re- 
ceiver. 

Transmitter of Type I. for Low- 
Tension Circuits. 
- The component parts of this apparatus 
comprise the following: 

I. Inductor.—The inductors employed 
for apparatus of Type I. are different, 
according to the signaling distance. For 
small distances of 25 miles, an inductor 
having a spark gap of about 6 inches is 


used, which is placed in an inclosed . 


wooden box and provided with an ordi- 
nary hammer interrupter. The current 
is supplied by a battery of from 20 to 40 
dry cells, having a tension of about 16 
volts. The consumption of energy 1s 
from 50 to 100 watts. 


For medium distances up to 50 miles, 
an inductor is used, with a spark gap 
which is supplied direct with alternating 


. current or with continuous current taken 


from a turbine interrupter. 

For long distances over 50 miles, the 
inductors have an output of three kilo- 
volt amperes or more, and are supplied 
with either alternating current direct or 


with continuous current converted by a 


Grisson direct current-alternating cur- 
rent converter. 


II. Primary condenser.—The conden- 
ser is connected in parallel with the inter- 
rupter and is placed in a wooden box. 
It is usually stored in a convenient place 
—as a rule, in the neighborhood of the 
interrupter. 


III. Mercury turbine interrupter.— 
This consists of a mercury turbine which 
is driven by an electric motor. The 
speed of this motor can be varied be- 
tween 200 and 1,000 revolutions. The 
shaft of the turbine is arranged verti- 
cally, and dips at its lower end into a 
cast-iron vessel filled with three kilo- 
grams (6.6 pounds) of mercury. The 
turbine shaft has a small wing in its 
lower end which dips in the mercury, 
and by its rapid rotation draws the mer- 
cury up and spurts it through an open- 
ing in a horizontal plane. A metal seg- 
ment ring is placed concentrically to the 
shait, Gt, the: sttirbine: The rotating 
stream of quicksilver strikes against this 
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ring during a part of every revolution. 
As the quicksilver is connected with one 
pole and the current supply and the seg- 
ment with the other, the current circuit 
is continually opened and closed. 

In order to quickly extinguish the 
sparks caused by opening the circuit, the 
turbine casing is filled with alcohol. 


The length of the segment depends upon 


the extension it has—for example, with 
110 volts, a length of 1 quadrant ; with 65 
volts, a length of 2 quadrants; and with 
32 volts, 3 quadrants. ‘lhe mean inten- 
sity of the primary current is, with 65 
volts, about 15 amperes, with 20 inter- 
ruptions. 

For ship installations, the interrupter 
is provided with a trunnion suspension 
to keep it always in the same horizontal 
plane, which is made in different forms 
to suit prevailing conditions. 


EVs ihe (Grisson 
substitute for turbine interrupters, and in 
order to avoid trouble with the mercury, 
the Grisson direct-current, alternating 
converter is. supplied for large elec- 
trical outputs. This converter (Grisson’s 
patent) is used as a substitute for the 
direct-current interrupter. The primary 
winding of the inductor has, in addition 
to its two main terminals, a third ter- 
minal, which is connected to the metal 
of the winding coil. The method of 
operation is then as follows: 


A direct current is sent into the induc- 
tive coil and is kept on until it attains a 
maximum value. When this is reached, 
the current is passed through the circuit 
of the second coil. The two coils have 
a common iron core, which they mag- 
netize in an opposite sense, so that when 
the current is sent through the circuit, 
a counter electro-motive force is induced 
in the first circuit, reducing the current 
flowing in it nearly to zero. At this mo- 
ment, the first circuit is interrupted and 
the current immediately rises to its max- 


converter.—As a 
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imum value. In order to perform this 
automatic closing of the one or the other 
circuit, or to effect both operations 
simultaneously, a contact device in the 
form of a commuter is provided. The 
device consists of two commutators in-. 
sulated from one another and mounted 
upon a common shaft, and fitted on the 
one hand with two collector rings and on 
the other hand with a common brush, 
which makes contact alternately with the 
segments or connects them with one an- 
other. 

This contact device is driven in by a 
small electric motor. ~The; converter 
does not deliver a pulsating direct cur- 
rent, but a pure alternating current, 
whose wave form can be varied within 
wide limits. The frequency can easily 
be varied between 15 and 100 cycles per 
second. As the current is not inter- 
rupted when it is at its maximum value, 
and little, if any, sparking occurs, it is 
possible with the help of this converter 
to feed the inductor with considerable 
current. 


V. The Morse instrument.—It has 
been found that the platinum contacts of 
the Morse instrument have either burnt 
or fused together when interrupting 
heavy currents, and thereby caused un- 
pleasant disturbances in the. working. 
All these troubles have been overcome 
by the patent Morse instrument with 
magnetic spark blow-out, which is deliv- 
ered in two different styles, either with 
magnetic or electro-magnetic blow-out. 
The latter is so constructed that it can 
be added to all normal instruments with- 
out trouble. 


VI. Three-step resistance regulator.— 
This piece of apparatus is also intended 
for portable field equipments. It is 
placed in the inductor circuit and serves 
to weaken the intensity of the transmit- 
ter if it is ever desired to signal to short 
distances. A simple, single pole three- 
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throw switch, lettered ‘maximum,’ 
“ medium,” “ minimum,” serves to show 


that there is in the primary circuit of the 
inductor at the moment of signaling 
either no resistance, or one resistance, of 
that there are two resistances, whereby 
the sparks produced by the tension in 
the secondary winding of the inductor 
are reduced to different degrees. 

VII. Lightning arrester—In order to 
protect the dynamo generating the cur- 
rent from lightning, a lightning arrester 
is provided. 


Transmitter for High-Tension Circuit. 

The apparatus belonging to this cir- 
cuit includes the following: 

I. Electric jars——The battery consists 
of three, seven, or fourteen double Ley- 
den jars. The case consists of a cylindri- 
cal containing box, between whose upper 
and lower covers the jars are held firmly 
by layers of felt. The containing box is 
built by layers of micanite. The jars are 
double, one being placed inside the 
other. The upper coverings are con- 
nected by a tin-foil coating at the bot- 
tom of the jars; their inner coatings are 
separately connected to a good insulat- 
ing plate. 

II. Spark gaps.—The spark gaps are 
vertically arranged on the collecting 
plate of the battery and fitted with mi- 
canite cylinders to deaden the sound. To 
ventilate the interior, an ebonite leading- 
out tube is provided. From both ter- 
minals of the spark gap rubber-insulated 
wires are led to the secondary terminals 
of the induction coil, which is arranged 
on the wall. .The circuit is arranged 
with the upper adjustable pole of the 
spark gaps earthed, rendering it there- 
fore harmless. The lower pole of the 
spark gap, which, if touched, might pro- 
duce strong physiological effects, is dis- 
tinguished by being painted red,,and it 
is scarcely accessible, owing to its con- 
cealed position. 
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III. The transmitting wire—This 
consists of one or more rubber-insulated 
leads, the upper end of which is wound 
round into the form of a cylindrical cage. 

IV. Spark gap cut-out.—This is ar- 
ranged between the antenna and the 
outer system, and is attached to the case 
containing the battery of Leyden jars. 
It serves to automatically cut off the 
high-tension circuit of the transmitter 
from the receiver while taking messages. 


V. Exciter and syntonizing coils.— 
The syntonizing coil consists of a few 
turns of wire arranged around the cylin- 
drical box containing the battery. 


VI. Storm emergency switch.—This 
is inserted between the antenna and the 
apparatus room, and is kept open during 
electrical storms. 


The Receiver. 


The receiving apparatus consists of 
two separate circuits, namely, a weak- 
current circuit and a heavy-current cir- 
cuit. 

The weak-current circuit consists of— 


I. The coherer.—Only vacuum fritters 
are used—first, in order that the filings 
may be protected against oxidation and 
the influence of the air, and, second, that 
the powder may remain absolutely dry 
and easily movable. Asa result, in each 
stroke of the tapper the grouping of the 
filings is similar. The plugs of the co- 
herer are of silver, closely fitted into a 
glass tube, so that between the plug and 
the tube no fine powder can force its 
way in. The connections of the coherer 
consist of stout platinum wires, and lead 
to metal caps fastened on to the coherer 
ends. 

The construction of the plugs is pat- 
ented and permits the sensitiveness to be 
regulated in spite of the air-tightness of 
the connection. The end surfaces of the 
plugs are not parallel, but divergent, so 
that the slit presents a wedge-shaped ap- 


Receiving Apparatus, 
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pearance. If the fritter is placed with 
the smallest part of the slit downward, 
the powder fills up the greater part of 
this and the pressure is increased. The 
sensitiveness of the coherer is then at its 
maximum. If the widest part of the slit 
is placed below and the powder is divided 
over a large surface, the pressure is re- 
duced and the sensitiveness of the co- 
herer is then at its minimum value. 

The fritter can be turned round its 
axis. It is provided with a thumb 
screw and arresting spring, by which it 
may be given any desired degree of sen- 
sitiveness. With this new arrangement 
of tapper and coherer, it is possible also 
to alter the sensitiveness of the coherer 
while telegraphing, if so desired. 

The coherers may be changed with the 
greatest ease by removing them from 
their metal sleeves. These coherers are 
manufactured in all degrees of sensitive- 
ness. 

II. The interrupter—The interrupter 
spring is so switched in that by a move- 
ment of the tapper lever, the weak-cur- 
rent circuit is opened, and the tension 
from the cell is cut off from the coherer. 
The advantage accruing from this pat- 
ented arrangement is an easier and more 
exact interruption, at the same time pro- 
longing the duration of the coherer, be- 
cause the sparking which would result 
in the fritter powder at the moment when 
the coherer was tapped is moved to the 
interrupting point. 

III. The coherer cell—The coherer 
cell is a dry element having a tension of 
1.2 to 1.5 volts. With tensions greater 
than 1.5 volts, the coherer does not work 
with sufficient precision; with tensions 
under 1.2 volts, the sensitiveness of the 
relay is not sufficiently good. 

IV. Relay winding—The resistance 
of the coherer is reduced with normal in- 
tensity to about 2,000 ohms; the relay 
coil has, therefore, a similar resistance of 
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about 2,000 ohms. ‘The relay is polar- 
ized and works as follows: A permanent 
steel magnet magnetizes the two cores 
of the coils so that their pole pieces be- 
come of the same magnetic polarity. 
The permanent magnet also magnetizes 
a tongue of soft iron placed between the 
pole pieces in the opposite magnetic po- 
larity. This tongue is kept in a definite 
position by means of two contacts—that 
is, one stationary and one working con- 
tact. 

By varying the position of these two 
contacts, the tongue is brought into a 
state of unstaple equilibrium, so that it 
rests against the stationary contact when 
there is no current passing through the 
relay. If a weak current is now sent 
through the relay winding by the co- 
herer cell, the initial magnetism of one of 
its cores is increased and that of the 
other weakened. By this means, the 
equilibrium of the tongue is disturbed, 
and it strikes against the working con- 
tact. The relay tongue is balanced in 
any position by means of a counter- 
weight, so that the relay will work satis- 
factorily in any position up to the ver- 
tical. 


V. The condenser—The condenser is 
connected in parallel with the dry cell 
and with the relay winding. Its capacity 
is 0.O1 microfarad and is, by comparison 
with that of the coherer, extremely large. 
It is constructed in the usual way, with 
sheets of tin foil insulated from one an- 
other by means of mica. The condenser 
absorbs any excess of tension which 
would be exerted on the coherer owing 
to the self-induction of the relay and fa- 
cilitates the release of the coherer pow- 
der. The ground connection is ‘con- 
nected by means of the condenser and 
coherer through an interrupter, thus 
avoiding the self-induction of the relay. 


VI. Resistance regulator.—The resis- 
tance regulator serves to weaken the in- 
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Turbine Interrupter with Trunnion Suspension. 
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tensity of the receiver of moving sta- 
tions, in telegraphing over short dis- 
tances. If the contact plate is shifted, 
the tuning is at the same time disturbed, 
and the waves which reach the coherer 
weaken. In order to prevent the opera- 
tor from forgetting to bring his handle 
back into its initial position when signal- 
ing to greater distances, it.is connected 
to, and operates simultaneously with, a 
cut-out placed in the turbine circuit, so 
that the operator is compelled before 
transmitting to bring the handle back 
into its original position. 

VII. The © switches.—The | switches 
open or close the following connections: 
The weak-current lead to the coherer, 
the strong-current lead to the relay, and 
the high:tension and the ground leads. 
Thus, any influence on the transmitter is 
entirely avoided on the receiving appa- 
ratus, especially such as short circuits in 
the strong-current leads, which become 
evident by sparking at the relay tongue. 

On the same switch are also two con- 
tact terminals, which, when the switch 
is Open, are connected with one-another, 
and when it is closed are open... The pri- 
mary current of the induction coil is led 
in through these two terminals, so that 
if in sending a message the operator in- 
advertently neglects to open the coherer 
switch, on pressing the Morse key, no 
current is received by the inductor and 
no sparks are produced. 


The heavy-current battery consists of 
four dry cells which in the. beginning 
produce six volts, dropping later to four 
volts. The- ‘current from the battery 
_ passes through the contact placed in the 
plug on the receiving apparatus, through 
the relay the working contact, 
the tapper, and so through to the second 
contact back to the battery. As long as 
the relay tongue lies against the’ station- 
ary contact, the polarizing elements are 
switched into the heavy-current circuit 


tongue, 
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in series. After the polarizing coils be- 
come sufficiently charged by a current of 
short duration, they give an opposite 
electro-motive force, the battery current 
is reduced to zero, so that a weakening 
of the battery, which would arise 
through a permanent current, cannot 
take place. 


When the circuit is closed ie the 
tongue of the relay, the current is led 
through the winding of the tapper, 
whose resistance is about six ohms, and 
the polarizing elements, which are short- 
circuited by the relay, discharge simul- 
taneously. If the contact made, by the 
tongue is broken, the polarizing ele- 
ments absorb the energy arising from the 
self-induction of the tapper cells and the 
Morse magnets, so that no ill effect can 
result to the coherer, as the sparking 
which might take place on breaking the 
circuit is prevented. 

The Morse apparatus is Sneed in 
parallel with the tapper circuit.! It has 
four connecting terminals connected two 
in parallel, one pair of which can be dis- 
connected by means of a switch. By 
connecting the red covered wire with the 
terminals left in circuit, the Morse mag- 
nets are switched in parallel with the 
tapper magnets. és 

To the two terminals Awhich | are dis- 
connected, an alarm is joined, which is 
only put into circuit if there is nobody 
present in the apparatus room. The 
spark caused by the make and break of 
the alarm interrupter is eliminated by 
the provision of polarizing elements 
which are placed in the woodwork of the 
alarm. 


Transmitter of Type II. 


The special inductor, with self-con- 
tained sparking gaps and Morse key, in 
this apparatus is designed especially for 
field work. Dry cells are used as the 
source of current. The antennae or 
staffs consist of single bare wires, sus- 
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pended in the air by means of small kites 
or balloons. 


Microphone Receiver of Type II. 


The receiver consists of a tuned micro- 
phone, with telephone receiver. Start- 
ing from the fact that microphones, con- 
trary to coherers, respond not to ten- 
sions, but to current strengths, the con- 
nections for microphone receivers have 
‘been so developed that the microphone 
is placed in the oop> of sthescurment 
waves, which are artificially strength- 
ened. As the microphone, moreover, is 
not placed in the receiving system, but 
in a branch from this, it is possible by 
these connections on the one hand to 
eliminate all atmospheric disturbances 
and on the other hand to attain a pure 
tuning, thereby increasing the receiving 
intensity. 

The dry cell, which is connected in se- 
ries with the cored or spring microphone 
and with the telephone receiver through 
a choking coil by the double-pole switch, 
is contained in a wooden box. By the 
opening and closing of a contact push, 
the microphone becomes audible with a 
commencing resistance of 150 ohms, so 
that a weak but permanent current cor- 
responding to the resistance passes 
through the telephone. If the waves 
transmitted by the antenna reach the 
microphone, the resistance fluctuates 
within small limits and produces current 
fluctuations from the local battery. At 
each spark of the transmitter, the noise 
may be heard in the telephone. It is ad- 
vantageous to choose a primary fre- 
quency of the transmitters at least so 
great that 100 sparks per second pass, as 
the sounds are difficult to hear in the 
telephone with a frequency of vibration 
less than this. 


Such a microphone receiver is tuned by 
being joined through a tuning coil to the 


tuned and earth receiving antennae, 
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close to the earthing point, and switched 
into a branch circuit, which, by means of 
the self-induction and the condenser, 
earthed and made variable by means of 
the regulator, is therefore tuned to the 
special-wave form of the transmitter. 


The sensitiveness of the microphone 
receiver is greater than that of a sensitive 
coherer, so that by the use of a micro- 
phone the maximum signaling distance 
is increased. However, on account of 
the variable resistance of the micro- 
phone, it is impossible to take down sig- 
nals by means of a relay and a Morse 
printing apparatus, so that written sig- 
nals cannot be received with the micro- 
phone nor can a station be called up. 

The Slaby-Arco system of wireless tel- 
egraphy will, in all probability, come into 
general use in Germany, so far as such 
telegraphy may be practicable. In addi- 
tion to the navy, which has already 
adopted this system, the merchant ma- 
rine is beginning to equip many vessels 
with the same apparatus. Stations have 
been erected near Cuxhaven and Brem- 
erhaven for the purpose of communica- 
tion with vessels of the two great Ger- 
man steamship lines. Permanent sta- 
tions have also been made at Bremer- 
haven and on a lightship anchored forty- 
three miles from the coast. 


The Allgemeine Elektricitats Gesell- 
schaft, of Berlin, has succeeded in fitting 
out many battleships of Austria, Sweden, 
Norway, Portugal, and Chile with tele- 
eraphic installations. Russia has pur- 
chased these for her postal telegraphs. 
Denmark has fitted up a number of 
lighthouses and lightships, situated on- 
an average of nineteen miles from each 
other, with the same apparatus. 

The following advantages are claimed 
for the Slaby-Arco system: 

t. The long distances through which 
signals can be transmitted, having regard 
to the shortness of the transmitting and 
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receiving antennae, and the small con- 
sumption of energy. 

2. The complete exclusion of electro- 
static atmospheric disturbances at the 
reception of the signals. 

3. The possibility of using as antennae 
for the transmitter and receiver, light- 
ning conductors, iron chimneys, poles, or 
masts, or other earthed vertical conduc- 
tors already existing. 

4. The entire absence of danger from 
the transmitter wire. 
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5. The possibility, due to the use of an 
electric syntonizer of greater intensity, 
of receiving without interference mess- 
ages from several transmitting stations 
at one and the same time. 

6. The perfection of the apparatus, in 
the sense that when employed on board 
ship it is not influenced by the motion 
of the vessel, and it can be handled with 
ease by a working staff, which need not 
be technically instructed. 


Iron and Steel at the Dusseldorf 
Exhibition, 1902 


By Professor Hermann Wepopinc, Ph.D. (Berlin) 


Honorary Member of the Iron and Steel Institute 


"THE Exhibition at Dusseldorf is lim- 

ited both objectively and territori- 
ally. It does not aspire to be a world’s 
exhibition, nor does it even represent the 
whole of German territory, but is con- 
fined solely to the Prussian provinces of 
the Rhine and Westphalia. 

Of the important iron manufacturing 
districts, those of the provinces of Silesia 
and Hanover, and that of the imperial 
province, Lorraine, which contain be- 
sides the most celebrated iron ore depos- 
its of Germany, are not included, the 
only iron-mining district of note repre- 
sented being that of Siegerland. On the 
other hand, the most extensive coal-min- 
ing regions, apart from that of Silesia, 
that is, the Ruhr and Rhine, the Saar and 
Aix-la-Chapelle districts, fall within the 
scope of the exhibition. 

The metallurgy of iron and machine 
construction in all its branches are so 


overwhelmingly represented, that in 
comparison all other objects and the in- 
dustries connected therewith, appear to 
fall into the background. The members 
will, however, find that this limitation is 
no defect, but, on the contrary, consti- 
tutes a decided advantage. For metal- 
lursts this exhibition offers a display 
which, in point of completeness and im- 
posing magnitude, has hitherto been un- 
excelled. 

It is now the author’s task, undertaken 
at the request of the Council of the Insti- 
tute, to conduct the members through 
the iron-metallurgical section of the ex- 
hibition, if they will consent to intrust 
themselves to his personal guidance. 

The division between the section de- 
voted to the metallurgy of iron and the 
other parts of the exhibition is not 
sharply defined, since there are numer- 
ous appendages and side exhibits of the 
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kindred industries of mining and of 
metals other than iron, besides the great 
hall of machinery. 

The products of the ironworks are 
accommodated partly in single pavilions, 
and are partly assembled in one portion 
of the main building extending parallel 
to the bank ofthe: Rhimesel hesimast 
convenient course will therefore will be 
to take the Rheinthor as the starting 
point, and to conduct the members sys- 
tematically thence down stream, leaving 
them afterwards free to view the objects 
of the exhibition more closely. The au- 
thor proposes, therefore, to omit such 
data relating to dimensions, composition, 
etc., which may be found either in the 
catalogues or displayed on the exhibits 
themselves, since the paper concerns 
chiefly those who are present and not so 
much the absent members, and will be 
completed mainly by the author’s ex- 
planatory comments. 


Beginning then with the special exhi- 
bit of Frederick Krupp of Essen: before 
entering the building attention is at- 
tracted to some ponderous armor plates 
which were made at these works, and 
consist of an alloy of nickel and iron. 
One of these weighs 106 tons, and was 
manufactured from a single ingot of 130 
tons. The armor plate rolling mill is 
driven by a reversing steam engine of 
3,700 horse power, and the rolls are 4 
metres (13 feet) long, and 1.2 metres 
(4 feet) diameter. The ballistic trials of 
other plates, which are placed within the 
building, prove their capacity for resis- 
tance. Other objects of exceptional di- 
mensions are manufactured besides ar- 
mor plate, an example of which is to be 
seen in the shape of a boiler plate weigh- 
ing 29.15 tons, placed against the wall of 
the building. A boiler end plate of 3.9 
metres (12 3-4 feet) diameter shows how 
the plates are shaped by presses. 

A great degree of perfection is attained 
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in the heavy pieces forged by the hy- 
draulic press. A notable example of 
this work is afforded by the shaft for the 
ocean liner Kaiser William II., which has 
six cranks. The propeller is attached, 
and the total length of the shaft is 22 
metres (72 feet). The material has a 
tensile strength of 60.5 kilogrammes per 
square mm. (38.4 tons per square inch), 
and an elongation of 21 per cent. 

Not less striking to the attention is a 
hollow-bored shaft for a steamer, forged 
in a single piece, in a length of 45 me- 
tres (148 feet). The core lying near ex- 
hibits the excellent compactness of the 
material, as also does a glance through 
the hollow of the shaft while illuminated. 
The ingot from which the shaft was 
forged was formed from the contents of 
1,768 crucibles, and was completed in 
thirty minutes, 490 workmen being re- 
quired for the work of casting. Crucible 
steel ingots are cast at Essen up to 85 
tons, and ingots of open-hearth steel are 
made up to 120 tons. 

Shafts made of a 3.6 per cent. nickel 
alloy of iron are forged under hydraulic 
presses, the largest of which is 5,000 
tons pressure. Especially noteworthy 
are the enormous castings of mild steel, 
among them the stems and sternposts for 
warships and the mercantile marine. 


It is almost superfluous to enlarge 
upon the great armored turrets with elec- 
tric machinery for revolving them, for 
serving the large guns and handling pro- 
jectiles. These will be exhibited in ac- 
tual motion. Every one is more or less 
acquainted with the renowned products 
of the Krupp works in respect of war 
material. Among these must also be 
reckoned the armored domes of chilled 
cast iron, which among other excellent 
productions are exhibited by the Krupp 
Gruson works in the apse of the build- 
ing. 

The next building which is entered 
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contains the objects placed on exhibition 
by the Hoerder-Bergwerks und Hutten- 
verein. What attracts the attention here 
is chiefly shipbuilding and railway ma- 
terial. Ship plates, reverse bars for the 
ship framing, deck beams, etc., of excel- 
lent finish are shown. A marine boiler 
end plate of 3.6 metres 1134 feet) in 
diameter is formed of a single piece of 
plate, the material being open-hearth 
steel. A marine crank shaft of 550 milli- 
metres (22 inches) diameter, also of open- 
hearth steel, is displayed. All the shafts 
are bored out through the center, partly 
with the object of reducing their weight 
and partly to obtain assurance as to the 
soundness of the material within. The 
perfection of the steel castings is particu- 
larly evidenced in the appearance of the 
huge sternposts with rudder and pro- 
peller. It will be noted that the surface 
of the machined parts of wheels, shafts, 
etc., are almost entirely free from blow 
holes. 


The Hoerde works have in recent 
years taken a leading part in all that 
concerns the metallurgy of iron, and 
have won for themselves a well-deserved 
reputation owing to the public spirited 
manner in which they have never failed 
to publish the results of trials and experi- 
ments whether attended with success or 
otherwise. 

The capabilities of the rolling mills are 
manifested by a rail 76 metres (250 feet) 
long. The large plates of extreme thin- 
ness, down to 1 millimetre for instance, 
afford further proof of their perfection. 


The next in order is the display of the 
Bochumer Verein for mining and cast 
steel manufacture, which is also accom- 
modated in a separate building. Fin- 
ished products of extreme purity and 
homogeneity of composition, cast in 
-mild steel such as portions of marine en- 
gines, shafts and articles of every descrip- 
tion, show a high degree of perfection, 
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as also do the heavy forgings. Here, 
too, is. to be seen another hollow-bored 
shaft of great length with the core con- 
sisting of a single piece. Attention is 
also drawn to three steam pistons of 
forged mild steel, the largest of which 
has a diameter of 2°374 metres (about 7 
feet Io inches). In addition to these 
may be seen a sternpost weighing 89 
tons, made of molded cast steel, a mas- 
terpiece of its kind, built up in four sec- 
tions. Lastly, the Bessemer converter 
ring is also deserving of notice. The 
railway material is specially noteworthy, 
in particular the cast spoked wheels, on 
account of the exactness and cleanness 
of the casting. 


A peculiar branch of work undertaken 
by this firm is that of bell founding, ex- 
emplified here by bells of large and small 
size, all of beautiful tone. The harmoni- 
ous peal in the tower is set in motion by 
an electric device of special construc- 
tion. 


In the next building to be visited are 
arranged the products of the Rheinische 
Metallwaaren und Maschinenfabrik of 
Dusseldorf. Here are exhibited seam- 
less hollow bodies in great variety of 
form, which have all been manufactured 
by the Ehrhardt process. 


The method consists of the piercing 
by means of a mandril circular in cross- 
section of a hot billet of square section 
which is held in a hollow cylindrical die. 
The process is very clearly represented 
by means of models. The manner in 
which the exact evenness in the thick- 
ness of the wall is produced is particu- 
larly striking. Gun barrels for double 
and treble-barrelled guns, and even 
large gun tubes, are manufactured by 
this process. The initial operation in 
the manufacture of boiler-ring courses 
is performed in a similar manner, the 
hollow billets being afterward rolled out 
into cylindrical rings on a rolling mill. 
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Thus both riveted and welded seams are 
dispensed with in the finished course. 
Crossing the main avenue of the ex- 
hibition the pavilion of the Gutehoff- 
nungshutte of Oberhausen is reached. 
In front is presented to view a large 
winding engine. On turning to the 
right the spectator is confronted with an 
extensive collection of ores, pig irons 
and other material. The variety of the 
kinds of iron produced at these works 
is Shown by the large number of rolled 
sections, and massive plates afford evi- 
dence of the capacity of the rolling mill. 
Forgings and castings of excellent qual- 
ity, representing orders for the most 
part, are a proof of the remarkable prog- 
ress which has been achieved in Ger- 
many with regard to the soundness of 
the castings and cleanness of execution 
manifest even on the rough exterior. 


In making the tour of the building 
numerous interesting illustrations of the 
development of the works from small 
beginnings are presented. Samples of 
wheel bosses and pulleys, tires and 
bridge-building material are on view, 
which exhibit a remarkable degree of 
toughness. 

The whole attention is now centered 
on the lage blowing engines, at present 
driven with producer gas, but later to 
be worked by blast-furnace gas. The 
peculiar arrangement of having the 
blowing cylinders placed at the side is 
due to the desire for economy of space 
lengthwise. The engine is of the two- 
throw type. The firm has contributed 
largely to the rapid development of gas 
engines driven direct by blast-furnace 
gas, and is experienced in all systems of 
such motors. Some idea of the service- 
ableness of their machines may be 
gained from this fact. 

Four smaller pavilions are now en- 
tered, the first one being that showing 
the Goldschmidt process, where may be 
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witnessed the welding of portions of 
iron by means of thermite, a mixture 
of aluminium and oxide of iron; also 
the reduction of carbon-free metals, 
more particularly manganese and chro- 
mium. Next is the Niederrheinische 
Hutte, containing an exhibit which is 
admirably elucidated by analyses. Then 
follows the exhibit of Dr. Otto, of Dahl- 
hausen, where may be seen a full-size 
model of the most modern type of coke 
oven, fired from below by means of gas 
burners. Lastly, the pavilion of the 
Buderns Ironworks, at Wetzlar, which, 
besides exhibiting a beautiful model of a 
blast furnace, also illustrates the utiliza- 
tion of blast-furnace slag for cement 
making (termed iron Portland cement). 


The great Hall of Industry is visited 
in turn, where the magnificent display 
of the Phoenix Company, at Laar, 
near Ruhrort, confronts the spectator. 
Among a great number of objects, ma- 
terial and products finished wholly or in 
part, is a large collection of grooved rails 
for tramways, which is most especially 
deserving of notice. The etching speci- 
mens of old and new products near the 
central column are highly instructive. 


The central circular roade@leads 
through to a series of exhibits of tube 
and plate works, which are classified in 
such a manner as to permit of an in- 
teresting comparison of their efficiency. 
On the right hand is the stand of the 
Dusseldorfer-Rohren Walzwerk  (for- 
merly Poensgen & Co.), with welded 
tubes of all kinds—drawn, rolled and 
butt or lap-welded. Besides these are 
other hollow bodies, the excellence of 
the material of which is shown in the 
flanged and bent portions. On the left 
are placed the objects of the Schultz 
Knaudt Company, the special feature of 
which consists of boiler rings, both plain. 
and corrugated, with welds of excellent 
workmanship left in the rough state, 
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water gas having been exclusively used 
for heating the plates preparatory to 
welding. The tall columns, the highest 
of which is 11.26 meters (3534 feet) in 
length, are evidence of the remarkable 
skill exercised in the manufacture of 
these products. 

The succeeding stand is that of 
Messrs. Harkort, in Duisburg, distin- 
guishable by the central revolving ped- 
estal with the bust of Prince Bismarck. 
Here the chief objects of interest are the 
plates for the construction of burglar- 
proof safes, manufactured with different 
degrees of hardness. 

Further on, on the right, is Piedboeut 
& Co., with tubes and hollow articles 
of the most intricate kind, welded bv 
hand. On the left again follows the 
Duisburger Ejisen- und  Stahlwerk, 
showing specimens of heavy work, in 
particular end-plates for marine boilers. 

The exhibit of the German-Austrian 
Mannesmann tube works is the next in 
turn on the right. This most instructive 
collection displays the process of tube 
manufacture by the method of oblique 
rolling, which failed to fulfil all that had 
at first been expected of it, and is now 
only used in the preliminary stage of 
manufacture. The tubes are brought 
to their final state of perfection by the 
use of the so-called Pilger process. 


Confronting this is the stand of the 
Krieger Steelworks, with beautiful spec- 
imens of the firm’s products, comprising 
for the most part shipbuilding material. 


The collective exhibition of the Sie- 
gerland is now entered. This district 
forms the southern part of Westphalia, 
and is widely celebrated on account of 
the great wealth of its mineral lodes, 
containing spathic iron ore, rich in man- 
ganese, from which are produced white 
pig iron and spiegeleisen. The progress 
achieved here in the last decades may 
be noted by comparing the two full- 
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sized models of an old and a new blast 
furnace. Mention must also be made of 
the models of Burgers, of Schalke, not 
alluded to in the catalogue, which show 
how a blast furnace may be constructed 
entirely of iron, provided it is properly 
cooled on the outside. 

On arriving at the end of the central 
passage and turning to the left an ex- 
tensive exhibit is seen, consisting of 
chilled rolls of great superiority. These 
form a specialty of the Siegerland. Un- 
fortunately, no fractures are shown of 
these rolls, which are manufactured in 
different degrees of hardness; by this 


_means the depth to which the hardening 


penetrates would have been apparent. 


The way now leads past several small 
exhibits—Soding & Halbach, the Apler- 
beckerhutte, and Capito & Klein. The 
latter shows some thin plates made of 
Siegerland iron. These are followed by 
the Aachener Hutten Aktien Verein, 
at Rothe Erde, and again the Phoenix 
works. Then taking a passage turning 
off to the right the tube and plate-mak- 
ing section is once more passed through. 
Boecker & Co., of Schalke, and the stand 
of the Wittener Guss-Stahlwerke is 
reached. This section is devoted to the 
display of molded steel castings of mild 
steel, numerous and excellent specimens 
of which are to be seen on all sides. 
The extraordinary improvements which 
have been effected in this particular 
branch will be realized on examining 
these castings. Until quite recently it 
was practically an impossibility to ob- 
tain a mild-steel casting free from blow- 
holes, yet the material, which, in many 
instances, is purposely left in the rough 
state, shows no cavities either on the 
surface or in the fractures. 

3efore proceeding further, the collec- 
tion of Felix Bischoff, in the section of 
the collective exhibition of the Sieger- 
land, should on no account be passed 
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over. This forms one of the most in- 
structive collections with regard to the 
composition, and the qualities depend- 
ent thereon, of the various kinds of tool 
steel, more especially of the quick-cut- 
ting tool steels which are now coming 
into general use, and are already ex- 
tensively applied for rough turning in 
those works equipped with sufficiently 
powerful - lathes. 

Passing on, the way leads between 
the Gelsenkirchener Stahlwerke, for- 
merly Munscheid, with a large cylinder 
cover 2.36 meters (about 7 feet Io 
inches) in diameter, and the Saarbruck- 
ener Guss-Stahlwerke, at Malstatt-Bur- 
bach, with a revolving turret cover and 
a ship’s stern post of 25. tons weight; 
also a nickel-steel armor plate which 
has been subjected to a ballistic test, and 
shows in the fracture the excellent 
quality of the cast steel. The Oberbilker 
Stahlwerke follow, with a fine propeller 
shaft for a marine engine, and the end 
of Group II. of the exhibition is then 
reached. 

The steel works appliances of Laeis 
at the end of the passage are worthy of 
attention, comprising a stamping ma- 
chine for Bessemer converter bottoms, 
and also a casting ladle. Returning 
through the central avenue there may 
be seen on the one side the. Westphalian 
Steelworks of Bochum, and on the other 
Grillo, Funke & Co. On all sides the 
excellency of the mild steel castings calls 
for admiration. 
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In the stand of Oeking & Co. are ex- 
hibited the interesting patent couplings 
of Mr. R. M. Daelen, of Dusseldorf. 

On looking back toward the entrance 
the exhibit may be observed of the 
Rheinische Stahlwerke, which affords 
many proofs of the improvements in mild 
steel castings as well as in forgings and 
rolled pieces. The Hochfelder Walz- 
werke is also represented, showing chain 
cables for ships. Besides this there is 
the Emscherhutte exhibit. 

Adjoining Group II. is the compara- 
tively small Mining Section, Group I. 
This can be entered direct from the for- 
mer, and thence the extensive sub-sec- 
tion of the Association for Mining In- 
terests of the Dortmund district is 
reached, forming part of the same group. 
Here, contrary to the general rule, are 
represented not only the productions of 
the Rhineland and Westphalia, but also 
those of other mining districts of Ger- 
many. 

The Machinery Hall is then reached, 
where gas engines, blowing engines and 
rolling-mill engines are at work, of 
which the thorough study would oc- 
cupy many days. These are objects, 
however, which do not enter within the 
scope of the present paper, and the au- 
thor will, therefore, take leave of the 
members. at this point, in the hope that 
they may find a guide better qualified 
than himself to conduct them through 
this department. 


Hyduret of Liquid Silicon. 


Hyduret of liquid silicon inflames 
spontaneously upon coming: into contact 
with the air. MM. Moissan and Smils, 
who discovered this hyduret, have de- 


termined the density of its vapor and 
found that it corresponds to the formula 
Siz H6, and also that it possesses very 
energetic reducing properties. 


Hydro-Electrics in the Alps 


By Rene pe La Brosse 


Electro-Chemical Works 


WE will group together in the fol- 
low description the related feat- 


ures of various electro-chemical power 
houses, because these power houses pre- 
sent many characteristics in common 
which can be better presented in this 
manner, without entraining useless repe- 
titions. 

In this way we will not limit our con- 
clusions by the observation of the small 
number of installations that we have 
been able to visit. ‘There exist in fact, 
in the valleys of the Arc and of the 
Haute-Isere, etc., other analogous estab- 
lishments which the commission has not 
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had time to inspect, but which do not 
offer less of interest. 

Before proceeding with this descrip- 
tion we will say that the French electro- 
chemical and electro-metallurgical in- 
dustries have by far their principal thea- 
ter of activity in the region of the Alps, 
where they number 25 power houses, be- 
sides the 33 which exist in France. The 
ereater number of these derive their 
force from streams of moderate size. 
Below is reproduced M. Blondel’s list ot 
those which existed in 1898 in Savoy 
and in Dauphine, with such modifica- 
tions as are made necessary by changes 
since that time. 


No. lean x Commune. See ue See ote Products 
1 | Ain Bellegarde 600 |Carbide of calcium 
2 | Haute- (| Mieussy Pont du Risse Le Giffre 6,000 - A 
3 soe | Passy Chédde L’Arve 10,000 | | eine Snsrtes ee 
4 (|) La Praz La-Praz L’Arc 8,000 es and alumi- 
_ : ; ' ; § 2,000 |Aluminum 
5 | Saint Michel Saint Michel ] 10,000 Carbide and chlorates. 
6 Saint Jean Saint Jean a 8,000 |Chlorates 
7 Epierre Epierre af 1,200 | Carbide 
8 | Savoie< | Montgirod Montgirod Leasere 2,600 |Chloride of sodium 
9 N. D.de Briancon| N.D.de Briancon| “ 3,000 | Carbide 
fe) La Bathie La Bathie Ny } 1o8 eae dain 
II Chailles Chailles Le Guiero 1,800 |Carbide 
12 | Saint Beron Saint Beron se 1,800 es 
13 Chapareillan Cernon ee Cernon ie 
uisseau 
14 oy Troges Troges de Troges 600 
Ae ad bed Livet et Gavet Livet La Romanche| 10,000 (?) 
16 as Les Clavaux 5,000 |Sodium, etc. 
17 (| Séchilienne Séchilienne < 1,200 |Carbide 
Total horse] power. ...... ....Jeee eres ee eee 74,000 
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Of this whole collection of works, in 
which 74,000 horse power is produced 
and utilized, the third part has been de- 
voted, a little precipitately perhaps, to 
the making of carbide of calcium, an in- 
dustry upon which has fallen a sharp 
crisis of over-production, so that the fab- 
ricants of it are compelled to share their 
orders pro rata and cut down the pro- 
duction to one-fifth of their capacity, and 
some have had to shut down entirely. 
This crisis is, without doubt, but momen- 
tary, for the demand for carbide can not 
but increase. Moreover, as was said by 
M. Blondel in 1898, “if the electrical 
fabrication of carbide of calcium some 
day disappears before more economical 
chemical methods there will easily be 
found other products to be prepared ad- 
vantageously in their furnaces.” 

One of the most striking character- 
istics of electro-chemistry is, in fact, the 
ease with which it can be turned from 
one production to another. 

Thus one may see in the valley of the 
Romanche an important power house 
which was put up some years since for 
the fabrication of soda. The corporation 
owning it became discouraged by diffi- 
culties met with at the beginning and 
closed its shops. Those who acquired 
the property soon rented the power 
house to a new society, which has now 
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installed the manufacture of soda and 
its derivatives, and, far from being 
frightened, as was its predecessor, this 
society thinks of doubling its hydraulic 
power. In this same valley the power 
house of Livet, of 10,000 horse power, 
was actually put up without its owners 
having in view at the time any particular 
use for the power. It was designed 
originally for the production of carbide 
of calcium, but this was before the crises 
in that product arrived. Notwithstand- 
ing the crisis, the owners did not hesitate 
to advance the enormous capital needed 
for its completion. If they experienced 
a moment of hesitation, it is difficult 
to accuse them of imprudence, for ex- 
perience has shown that the power has 
always found employment. In default 
of one product it is always easy to find 
another more in demand, whether it be 
chlorates, aluminum or some _ other. 
Finally, in default of remunerative chem- 
ical products, there remains always the 
vast field of employment for motrical 
force for lighting and of transport to a 
distance. Of the latter the useful radius 
is extended more and more with the in- 
crease of voltages. 

The commission of Puy-de-Dome vis- 
ited the power houses which bear the 
numbers 2, 3, 13, 15 and 16 in the pre- 
ceding table. 


Power House of Giffre 


The power house of Pont du Risse 
utilizes the force from a fall of the river 
Giffre, which is 71 metres in height. 
During eight months of the year the flow 
exceeds 7,000 litres per second, and even 
reaches 13,000 litres; but this is beyond 
the actual capacity of the canal which 
conducts the waters to the power house. 
On the day of the visit of the commis- 
sion, the 19th of March, the power house 
received about 5,000 litres, which is 


about the minimum drawn from the 
stream. 

The power is obtained through eight 
centripetal turbines of 1,100 horse power 
each, each one working a monophase 
alternator generator of 700 kilowatts 
capacity, at 400 turns per minute. Tur- 
bines and generators are direct connected 
by means of Raffart couplings on their 
shafts. 

The power house has in addition six 
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turbines of powers ranging from 12 to 
200 horse power each, used for grinding, 
for work in the shops and for excitation. 
It produces carbide of calcium exclu- 
sively. Its output is restricted by reason 
of the general crisis already spoken of. 
The works for the taking of water con- 
sist of a dam of masonry 4 metres in 
height, and a canal along the side of a 
hill of a type generally used in similar in- 
stallations of the regions. The capacity 
of the canal seems capable of being use- 
fully augmented, for the loss of power, 
though its small size is appreciable. A 
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large overflow drain precedes the cham- 
ber of water at the end of the canal. 
From there depart two circular conduits 
made of plates of steel 1m. 80 in diam- 
eter. These are each 620 metres in 
length, and capable of supplying a 
stream of 9,000 horse power. 

The power house of Pont du Risse be- 
longs to the Electro-Chemical Company 
of the Giffre. It has been in operation 
since 1898. The energy produced is 
used entirely in electrical furnaces for 
the production of heat. 


Power House of the Arve 


Among the power- 
fully fed water courses 
which contain impor- 
tant reserves of ener- 
gy, the Arve holds one 
of the first places. 

It receives its tribute 
from the snows of 
Mont Blanc, the great- ' 
ereenatt Orit . being 
from the French slope. 
Its flow even at low 
water is well sustained 
by an abundant melt- 
ing of ice. Its slope is 
rapid. It is therefore 
the reservoir of a con- 
siderable hydraulic 
power which will cer- 
tainly be extensively 
utilized before long. 
At present it seryes the 
electro-chemical power 
house of Chedde, near 
Saint - Gervaise - le - 
Bains, and it will soon 
furnish to the railroad 
company of P. L. M. the necessary en- 
ergy for the line from Fayet to Chamoni 
(38 kilometres in length), which is now 


Intake of Water from the River Giffre. 


This line, with a 
track of one metre in width, presents 
grades of such steepness that electrical 


nearly completed. 
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power only would permit of its opera- 
tion without the use of cog wheels and 
a toothed track. 

The water, taken from the stream in 
a volume of 9 to Io cubic metres, is car- 
ried first into a tunnel of a large section; 
it passes from there into a second tunnel, 
that of Gures, at the extremity of which 
is found a chamber of water from the 
higher fall (height 39 metres), which 


Usune (PLIO de Servos 


BD 


. oz 


THE ELECTRICAL AGE 


After leaving the power house of the 
P. L. M. Company, the water crosses 
under the open sky over the ravine of 


_the Chatelard to a third tunnel, that of 


Egrats, which is 672 metres long. At 
the extremity of this, at an altitude of 
748 metres, is the chamber of water from 
the fall of Chedde. This fall, which is 
about 140 metres, creates 10,000 horse 

power. | 


Chamonxz 
KES, 


Water Powers of the Arve. 


works the four turbines of 325 horse 
power each, of the power house of the 
Pe Meo Conpan yn aiisees acco 
plished by means of four conduits, each 
measuring one metre in diameter. The 
energy thus produced, amounting to 
1,300 horse power, is furnished to the 
cars by a special contact rail running the 
length of the road. Each car is pro- 
vided with motors of 100 horse power 
capacity. 


Installation 


Two steel conduits, made of plates of 
steel, and 1m. 40 in diameter, lead from 
the water chamber. They descend 
nearly vertically to the public highway 
from Fayet to Chamonix, pass in an 
aqueduct under this road, cross the Arve 
over a steel bridge, and end at the power 
house at an altitude of 609 metres above 
the sea. 

The following table shows the princi- 
pal features of the power house: 


FLINCIENCY' 14a suas Fee Ce Re ee ee 
Power, Total (with accessories} ........... 
Cost of works, per horse power— 
At the shafts of the turbines.......... 
Ue +CyNaMOS..5 sae Sas 
Cost of power, per year— 
At the shafts of the turbines,.......... 
ee “dy Nain OSes teeta. tas ere 


eee 


cee 


at Chedde 
Turbines. Dynamos. 
12 12 
Girard, horizontal axis 

4. CErlikan 
Brenier & Neyret 4. Creusot 

4. Belfort 
75 percent, 05 per Cent: 


800 horse power 560 K. W.=760 h. p. 


10,000 ef 9,200 electric h. p. 
140 francs .. «-. 470. e che 
Dee ee Ore 210 francs 
13, francs *) Af. s D1 edad en eee 
Fiabe are tak gy AE Sea 22 francs 
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The power is employed for the mak- 
ing of chlorates of potash and of soda, 
by the electrolyses of alkaline chlorides 
in solution under the methods of Gall 
and of Montlaur, as perfected by M. 
Corbin; and also for the production of 
carbide of calcium. The power house 
produces annually from 2,200 to 2,500 
tons of chlorates and 750 tons of carbide 
of calcium. 

The power house of Chedde is a type 
of installations wherein are produced 
great power at a 
low price. A horse 
power is produced 
there under eco- 
nomical conditions 
which seem at first 
- sight unreasonable. 
Elsewhere men are 
satisfied if they 
realize a horse 
power with an in- 
vestment of 300, 
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say, in fact, that its resources are very 
modest, for it is not exceptional to find 
in mountainous countries falls of 140 
metres or streams yielding 6 to 7 cubic 
metres per second. But, if each of these 
conditions presents nothing in itself ab- 
normal, they are rarely found united, and 
it is more rare still to be able to escape 
from the necessity of making ruinous ac- 
quisitions of ground, or to be able at a 
common expense to build water works 
which will feed two power houses, as is 
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500, or even 1,000 2 
Corbin & ° AY ge 
francs. We have ~ mee | of? 
7 (e096 Aiea (Hesse rere 
seen, in fact, that sil iy 
\'Arve 


they do not regret 
having paid out a 
much greater price at Jonage. 

At Chedde the establishment costs but 
150 francs for each horse power avail- 
able at the shafts of the turbines. This 
notwithstanding that the power house 
of Chedde uses neither great flow of 
water nor a very high fall. One may 


Plan of the Water Works of Chedde. 


here done in combination with the P. 
L. M. Company. This installation is 
therefore of the highest interest, and we 
know of no other which can rival for the 
cheapness of its power production. It is 
directed by MM. Corbin & Co., to whom 
we are obliged for these particulars. 


Power Houses of Chapareillan and of Pontcharra 


The two installations of which we are 


now going to speak belong to the Soci- 
ete des Forces Motrices du Haut-Graisi- 
vaudan, which was founded in 1898 with 
a capital of 1,000,000 francs. The estab- 
lishment was for some years very expen- 


sive. Established at first with a view to 
lighting the city of Chambery, the power 
house at Cernon, at Chapareillan, soon 
became insufficient and was then put to 
a different use. This power house is 
remarkable for the height of its fall, 
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which is the most elevated in the world. 
The fall measures 620 metres in vertical 
height. . 
~The river of Cernon, which feeds it, 
has unfortunately but an. insignificant 
flow during the summer. It amounts 
to scarcely 50 litres a second. The in- 
take of water is built on the slopes of 
Mont Granier above Chapareillan. It 
consists of a low dam of masonry built 
on the bottom of the river bed, and lead- 
ing thence a conduit of steel of 0.30 
metres in diameter. The conduit is 
3,800 metres long. It ends at the power 
house, after a drop of 620 metres. 

The power realized at the power 
house varies in capacity from 300 to 
1,500 horse power, according to the flow 
of the Cernon. The generators are four 
in number. Two turbines made by 
Brenierand Neyret drive alternators 
made by Labour, giving a current of 
I,500 amperes under a tension of 160 
volts, and two turbines of the Bouvier 
make drive Creusot alternators, giving 
20 amperes under a tension of 5,000 
volts. All of the generators make 360 
turns a minute. The 160-volt current is 
raised to 5,000 volts by means of four 
Labour transformers. Thus the whole 
output is finally in the form of a mono- 
phase current of 5,000 volts. The cur- 
rent being no longer used for the light- 
ing of Chambrey, which is assured by 
the power house of Pontcharra, is util- 


Aix-les-Bains 


_ Power Plants at Chapareillan and Pontcharra. 
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ized in part on the lighting of the two 
communes of Barraux and Chapareillan. 

To employ its surplus energy the so- 
ciety erected a little electro-chemical 
power house, where for some years it 
fabricated carbide of calcium. It is well 
known that this product is obtained by 
the direct action of charcoal on lime 
while both are held in fusion in the elec- 
tric furnace. ike P 

A judgment of the Court of Appeals, 
of Paris, of February 22, 1901, having 
awarded to M. Bullier the right to this 
invention, now prevents its fabrication 
by the Society of the Haut-Graisivau- 
dan, and has closed its electro-chemical 
factory. This will soon be put to an- 
other use. 


The power house of Chapareillan de- 
serves special mention because of the 
exceptional height of its fall, which 
gives, with an insignificant stream, a 
force often exceeding 1,000 horse power. 
It is one of the most remarkable exam- 
ples of the profit that can be drawn from 
a simple thread of water dashing down 
steep inclines and from mountain cas- 
cades. 

The fall of the Cernon did not suffice 
for the needs of the city of Chambrey, 
and the Society of the Haut-Graisivau- 
dan put into service in 1899 a new fall 
at. Pontcharra-sur-Breda.. The new 
water works are very simple. They con- 
sist of a dam of only three or four me- 
tres in height, covered in accordance 
with local usage, by pieces of wood with 
the bark to protect the structure from 
the action of gravel carried over it by 
the lively force of the current. From 
the dam proceeds an uncovered canal, 
400 metres long, followed by a tunnel 


‘of 6 square metres, blasted out of the 


rocks on the left bank of the river. A 
tunnel was necessary to protect the wa- 
terway from the constant fall of rock 
from the walls of the ravine. This tun- 
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nel cost 120 francs per 
metre, 

AGitheir exit ifront 
the tunnel the waters 
enter a reservoir meas- 
uring 35 metres by 5 
metres, whence they 
are taken in steel pipes 
Im. 60 in diameter, 
placed on masonry. 
The fall between the 
water chamber and 
the power house is 42 
metres. The conduit 
crosses the Breda on a 
metallic foot bridge 
and ends at the build- 
ing, which is situated 
on the right bank. 
From its extremity go 
six branchings of 0.80 
metres in diameter, 
serving the motors. 

The flow of the 
Breda varies from 3 to 
7 cubic metres per sec- 
ond, and the power of 
the power house varies from 1,300 to 
3,000 horse power. 

There is space in the building for six 
motors, but at present it contains only 
three, each one of 50 horse power. Each 
set comprises a Grenier & Negret tur- 
bine of centripetal section, with horizon- 
tal axis, an automatic speed regulator, 
a Baffart coupler with a fly wheel, a 
Nippade alternator with its exciter, and 
an independent switchboard with a 
Rheostat exciter, volmeter, ammeter, a 
shunt and two pilot lamps. The speed 
is regulated to 300 R.P.M. Each gen- 
erator gives 2,400 amperes under a ten- 
sion of 120 volts. They are indepen- 
dent, but can be coupled by aid of 
switches, placed under the floor of the 
hall, which carry the current to bus bars 
held to the ceiling. 
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Cascade at the Discharge Gates of the Canal of Giffre. 


The first story contains the transform- 
ers (Allioth) of 200 kilowatts capacity, 
with two per generator group. They 
receive the current of 120 volts from the 
bus bars and give out a current of I0,- 
000 volts on the cables. The cables are 
held to the ceiling. From them go out 
the line wires. Three Fortis lightning 
arresters protect the works. The energy 
is delivered at Chambery at a rate of six 
centimes a hectowatt hour, or upon a 
tariff which varies from 25 frances for 
five-candle lamps to 40 francs, 52 francs, 
and go francs for lamps of 32-candle 
power. It is delivered to the villages 
also at 0.06 francs a hectowatt hour, or 
upon a tariff which varies from 10 
francs to 50 francs, according to the size 
of the lamps and the nature of the locali- 
ties lighted. 
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The society also 
furnishes — electrical 
current for power 
purposes on the fol- 
lowing terms: 


First. Between 5 
o’clock in the morn- 
ing and 7 o'clock in 
the evening, at a 
rate of 300 francs 
per  horse-power 
year, or 0.30 francs 
a kilowatt hour. 


Second. Outside 
of the hours of the 
municipal lighting 


of Chambery, 150 
francs a horse-pow- 
Cha Nese Ore OlLn 
francs a_ kilowatt 
hour. 


Railroad Power House in the Ravine of Chatclard. 
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Finally, the socie- 
ty installs without 
charge the lamps 
which it feeds. 


A drawbridge of 
Io tons, a telegraph- 
ic line and its acces- 
sory buildings, com- 
plete the  installa- 
tion, which presents 
characteristics of 
economy well un- 
derstood and easily 
extendable. These 
precious practical 
qualities are the best 
guarantee of pros- 
perity to which this 
interesting work 
could appeal. 


An English Idea of a “Safety”? Lamp 


PRIZE of 50 pounds, or $250, was 
offered at the Grocers’ Exhibition 


at the Agricultural Hall in London re-— 


cently, for a safe lamp for burning kero- 
sene. The lamp was not to cost more 
than Is. 3d. at wholesale. The kind of 
lamp which is looked upon in London as 
a ‘“‘ safety lamp ” is interestingly set forth 
in the following abstract from the “ Pe- 
troleum Industrial and Technical Re- 
view ”’: 

“The desire of directors was to pro- 
duce a cheap lamp, which could be sold 
even in the poorest districts, and which 
could be used with the maximum of 
safety, and one which required the min- 
imum of technical knowledge in hand- 


ling. They did not require a lamp 
which needed the inventor sold with 
it in order to enable it to act; they 
wanted to find a lamp that would be safe 
when a man came home drunk at night. 
One of the most serious problems of 
London was as to how they could pro- 
tect those diseased with drunkenness 
against themselves. Therefore, they 
wanted to find a lamp which if thrown 
by a drunken man at his wife or children 
would automatically put itself out, so 
that the man, if he unfortunately in- 
flicted any injury on his wife, should 
not, at the same time, burn down his 
house and set fire to his children.” 
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Tom L. Johnson 


OM L. JOHNSON, the. noted 
street railway millionaire and ad- 
vocate of Henry George’s single-tax the- 
ory, has repeatedly declared in public 
speeches that he was a robber, and held 
himself up as an awful example of the 
men who rob the people under cover 
of the laws; but it remained for the 
gathering of street railway men at the 
recent convention in Detroit to bring 
out publicly the statement that Mr. 
Johnson has also played the part of a 
common highway robber. This story is 
told as follows in the “Daily Street 
Railway Review,’ issued during the 
meeting of the association. The story is 
as follows: 
“Mr. Johnson was delayed down town 
one night at a meeting, and took the 12 
o'clock car for his residence in the sub- 
urbs of Detroit. The walk from the car 
to his house was a lonely one, and as 
Mr. Johnson. started on his way he 
noticed two rather seedy-looking men 
lurking in the shadow of a large oak 
three. Buttoning up his coat and taking 
a firmer grasp on his gold-headed walk- 
ing stick, Mr. Johnson started up the 
street past the two men, determined on 
the slightest show of hostility on their 
part to give a good account of himself. 
He found the two men quietly smoking, 
and evidently merely enjoying the fine 
evening. As he passed, one of them 
asked for a match. Mr. Johnson handed 
him one, and went on his way, harshly 
critcising himself for being so suspicious. 
“Fe had gone but a block, when, plac- 
ing his hand at his waistcoat pocket, he 
found that his handsome gold watch was 
missing. He began to criticise himself 
for being so easy. The more he thought 
of the matter the angrier he became, and 
just before reaching his house decided 


as a Highwayman 


to go back, find the two men and force 
them to give up the cherished time- 
piece. Somewhat to his surprise he 
found the two men in the same po- 
sition at the tree. The men noticing 
his foreboding attitude, started on a 
run for a near-by alley. Mr. John- 
son raised his cane and started for 
the two at a lively pace. Turning into 
the alley he stumbled over the two men 
crouching in a dark corner. Seizing one 
of them by the throat he demanded his 
watch. Thoroughly cowed, one of them 
thrust out into the darkness something 
that Mr. Johnson felt was his watch. 
Satisfied, Mr. Johnson once more started 
for home, with a smile on his face. 

“ Reaching home, he was met by his 
wife. 

“Oh, Tom!’ she cried, ‘I have been 
so worried, and thought that something 
dreadful had happened to you.’ 

“Mr. Johnson asked his wife if she 
did not think he was old enough to take 
care of himself. Then he told her of his 
adventure. As he got to the place in 
the tale where he forced the robbers to 
give up his watch the look of acute anx- 
iety of his wife’s countenance changed 
to one of dismay. Before the tale was 
ended Mrs. Johnson was weeping hys- 
terically. 

“* Oh, Tom! Tom! what will they do 
with you?” his wife sobbed. 

“*Do with me?’ replied Tom, ‘ why, 
they won’t do anything; they are only 
too glad to get off so easily.’ 

“* But, oh, Tom! you left your watch 
under the pillow this morning, and now 
they will arrest you for highway rob- 
bery.’ 

“ Next morning a small advertisement 
appeared in the papers as follows: ‘If 
the two gentlemen who were relieved of 
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a watch on Blank street last evening will 
address the undersigned they can have 
their property back, and no questions 
asked or answered. Address P. D. Q., 
Pa Box 245 
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“ This advertisement evidently did not 
reach the eyes of the proper parties, and 
now Mr. Johnson is the possessor of two 
valuable watches, one of which he never 
wears.” AAG 4 


Man Must Turn to Nature for New 
Engineering Progress 


HAT man must now turn to nature 

as a guide for methods of utilizing 

the great natural forces was declared by 

‘Professor Robert H. Thurston, in an 

address delivered before the Philadelphia 

Chapter of Sigma Xi recently. Professor 
Thurston said, in part: 

“The progress of the race and the ad- 
vancement of civilization, whether in the 
direction of industrial improvement or 
of intellectual growth, depend, the first 
mainly, the second largely, upon the ex- 
tent and the success of man’s utilization 
of the four great natural forces, or ‘ en- 
ergies,’ as the man of science calls them 


—heat, light, electricity, mechanical or 


dynamic power. 

“The enginéer “seems, to) have come 
very nearly to the limit of his advance in 
the directions which have, up to the 
moment, been so fruitful of result. 

“The living body is a machine in which 
the ‘ law of Carnot,’ which asserts the ne- 
cessity of waste in every heat engine, and 
which shows that waste to be the greater 
as the range of temperature worked 
through by the machine is the more re- 
stricted is evaded ; it produces electricity 
without intermediate conversions and 
losses ; it obtains heat without high-tem- 
perature combustion, and even, in some 
cases, light without any sensible heat. 

“In other words, in the vital system of 
man and of the lower animals nature 


shows us the practicability of directly 
converting one form of energy into an- 
other without those losses and unavoid- 
able wastes characteristic of methods the 
invention of which has been the pride and 
the boast of man. Every living creature, 
man and worm alike, shows him that his 
great task is but half accomplished; that 
his grandest inventions are but crudest 
and most remote imitations; that his 
best work is wasteful and awkward. 
Every animate creature is a machine of 
enormously higher efficiency as a dy- 
namic engine than his most elaborate 
construction, illustrated in a 10,000- 
horse-power engine. 

“Every gymnotus living in the mud of 
a tropical stream puts to shame man’s 
best efforts in the production of elec- 
tricity, and the minute insect that flashes 
across his lawn on a summer evening, or 
the worm that lights his path in the gar- 
den, exhibits a system of illumination 
incomparably superior to his most per- 
fect electric lights. 

“Here we have a single example of 
the opening of a new field of research of 
tremendous importance to the human 
race yet unexplored and hardly recog- 
nized. 

“It seems more than probable that it 
is to the mysteries and lessons of life that 


the chemist, the physicist, the engineer 


must turn in seeking the key that shall 
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unlock the still unrevealed treasures of 
coming centuries. These constitute na- 
ture’s challenge to the engineer. 

“Nature in each of these cases con- 
verts the energy of chemical union, prob- 
ably of low-temperature oxidation, into 
just that form of energy, whether of 
mechanical or of a certain exactly de- 
fined and required rate of ether vibra- 
tion, that is best suited to the intended 
purpose and without waste in other 
force, utilizing even the used-up tissue 
of muscle and nerve for the production 
of the warmth required to retain the mar- 
velous machine at the temperature of 
best efficiency, whatever the environ- 
ment, and exhaling the rejected resultant 
carbonic acid gas at the same low tem- 
perature. 

“Man wastes one-fourth of all the 
heat of his fuel as utilized in his steam 
boiler, and often 90 per cent. as used in 
his open fireplaces; nature, in the ani- 
mal system, utilizes substantially all. 
He produces light by candle, oil lamp or 
electricity, but submits to a loss of from 
one-fifth to more than nine-tenth of all 
his stock of available energy as heat; 
she, in the glow-worm and fire-fly, pro- 
duces a lovelier light without waste 
measurable by our most delicate instru- 
ments. He throws aside as loss nine- 
tenths of his potential energy when at- 
tempting to develop mechanical power ; 
she is vastly more economical. But in 
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all cases her methods are known to be 
radically different from his, though as 
yet obscure. 

“Nature converts available forms of 
energy into precisely those other forms 
which are needed for her purposes in 
exactly the right quantity, and never 
wastes, as does invariably the engineer, 
a large part of the initial stock by the 
production of energies that she does not 
want and cannot utilize. She goes di- 
rectly to her goal. Why should not 
man? He has but to imitate her proc- 
esses. 

“Should the day ever come when 
transformations of energy shall be made 
in nature’s order, and when thermo- 
electric changes shall be a primary step 
toward electro-dynamic application to 
purposes now universally attained only 
through the unsatisfactory processes of 
thermo-dynamics, as illustrated in our 
wasteful heat engines, the engineer, fol- 
lowing in his work the practice of nature, 
which has been so successful throughout 
the life of the animal kingdom, will find 
it easy to drive his ship across the ocean 
in three days; will readily concentrate in 
the space now occupied by the engines 
of the Majestic a quarter of a million 
horse power; will transfer the millions 
horse power of Niagara to New York, 
Boston, Philadelphia, to be distributed to 
the mills, shops, houses, for every pos- 
sible use, furnishing heat, light and 
power wherever needed.” 


A New Rail for Heavy Street Car Traffic. 


A new type of street car rail is being 
rolled for the Union Traction Company, 
of Philadelphia, by the Lorain Steel 
Company, for use particularly on streets 
where the traffic is of the heaviest char- 
acter. The groove in the new rail is one 
and one-fourth inches deep, and, in order 
to keep the groove clean, the lip is made 
much lower than the head of the rail, 


and a considerable slope is given to the 
inside of the groove. A peculiarity of 
the rail is a sloping edge given to the 
outside of the tread. 

This is intended to offset the wear of 
the rail and to retain a good form as the 
To provide for this 


slope the rail is made wider than usual. 


rail wears down. 


Blue Print Making by Electric Light 


* DLECTRICILY chee weseinan 
daylight” is the motto of the 
manufacturers of the most up to date 
apparatus for the making of blue prints. 
To have suggested such a thing a 
few years ago would have been consid- 
ered either a wild flight of fancy or per- 
haps good evidence that one was a likely 
candidate for the lunatic asylum. There 
would have been reason also in this 
view of the subject. 

The use :of blue *primisaaa the, vast 
numbers now found necessary in the 
great industrial centers. of the day is 
a growth of but a few years.. A gen- 


eration ago one original set of drawings ~ 


and perhaps a few copies of details was 
ample to enable workmen to make all 
the parts of a machine, to get out the 
materials for a building, or to lay out 
the details of even the largest of engi- 
neering works. These copies were made 
by hand, and where many copies were 
needed, more men. were put to making 
them. 

To-day, however, when contracts are 
made for the putting up within a year’s 
time of such monumental buildings as 
that on the “Flat Iron” lot at Twenty- 
third street and Broadway in New York, 
the complete equipment of a railroad 
with new and novel electrical machinery 
within a few months, or the performance 
of great engineering feats such as the 
building of the underground rapid tran- 
sit road in New York, where scores, 
hundreds, or perhaps even thousands, 
of men must be put to work simultane- 
ously to prepare parts, such methods 
would be out of the question. Engi- 
neers, manufacturers. and contractors 
begrudge even the time necessary for 
the production of the original set of 
scale drawings, let alone any time for 
the olden methods of copying. 


With the beginning of this modern 
demand for many copies, the blue print 
process came into general use. The sun 
was pressed into service, and with a 
drawing on translucent paper or cloth 
for a negative, his rays were made to 
reproduce exact copies in reverse on the 
blue print paper. The printing was 
done under glass in flat frames exactly 
as photograph printing is done. Al- 
though there were many hours and even 
days without sunshine, yet the process 
proved ample for its time. Its economy. 
over older processes was so great that 
no one thought seriously of its cost, 
while men stood waiting for the sun to 
shine. | 

Conditions changed rapidly, however. 
Although in the smaller establishments 
the sun is still depended upon to do this 
necessary work, in the greater ones the 
delay due to a dark day, or even to a 
few hours of overcast sky, would now 
make a loss of thousands of dollars. 
Blue prints must be turned out in almost 
countless numbers whether the sun 
shines or not. They must be had with 
the machine like regularity of printing 
press products. In fact, for the repro- 
duction of some drawings it has been 
found advantageous to use the printing 
press itself and to make plates for use 
upon it. 

To meet this demand the electric light 
was pressed into service. The cost of 
the electric current and of the necessary 
equipment, though considerable, is in- 
consequential compared to the saving 
in time. The production of blue prints 
in this manner is found to actually cost 
only from one-half to two-thirds as much 
as with free sunshine. The results are 
at the same time much more even and 
satisfactory. 4 

Three methods of making blue prints 
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Cylindrical Blue Print Machine. 


by electric light are in common use. 
The first and simplest of these was 
naturally the mere substitution of elec- 
tric light for sunshine. In this, known 
as the “flat” printing method, the 
frames made for solar printing are used. 
They are placed on tables, and above 
them are swung electric arc lamps, 
whose rays, directed downward upon 
the frames by means of reflectors, do the 
printing. These reflectors are made in 
parabolic form, of sheet iron, and lined 
with white enamel. The lamps gener- 


ally used are of the standard type of the 
General Electric Company’s make, are 
of about one thousand candle power, 
and use five amperes of current on a 
one hundred and ten volt circuit. To 
secure an even distribution of light, opal 
globes are used. Each lamp gives light 
enough to print over a surface of about 
4.8 square feet. As many lamps are in- 
stalled under each hood as may be 
required for the size of the frame. Tf 
more than one printing table is used the 
lamps are mounted on rails and run 
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from table to table. The cur- 
rent is fed to them by trol- 
leys. With this style of frame 
it takes about two and a half 
minutes to make a print. The 
cost depends upon the num- 
ber of lamps needed to cover 
the space. 

The cylindrical blue print 
machine is a type manufac- 
tured by B. J. Hall & Co., of 
London, and the Pittsburg 
Blue Print Company. It is a 
great improvement over the 
flat frame outfit. In this ma- 
chine the printing is done 
around the outside of a cylin- 
der of plate glass. A single 
arc lamp does the printing. It 
gives an even exposure to every part 
of the print, passing downward and then 
upward through the whole length of 
the cylinder while making the print. 
This movement is actuated and regu- 
lated by means of clock work and a 
pendulum. 
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The glass cylinder is made of plate 
glass. It is in two pieces.” Each piece 
is ground and polished in the flat and 
then bent into form over a mold in an 
oven. After bending they are again 
polished and inspected. They must be 
free from all flaws or bubbles. The 
plates are set up with wooden strips be- 
tween their edges and bound in place by 
brass bands at their ends. The cylinder 
is either mounted on a wheeled base or 
hung ina frame on trunnions. The lat- 
ter form is used where it is desirable to 
make at one time large numbers of 
copies of small drawings. In this case 
the cylinder is turned to a horizontal 
position, to put the drawings and print 
paper in place over one of the glass 
plates and then.turned over to place the 


drawings and paper over the other-glass. . 


The drawings and print paper are held 


THe ELECTRICAL AGE 1 


(fg ame 
OSE 


L2 


S 
YF LLLTLUNSS ISTE A 4 


3 
Y 
Yj 
Y 
4 


Roller Blue Print Machine—Sectional Drawing. 


in place by carefully fitted canvas covers 
secured to the wooden strips separating 
the pieces of glass. The lamp is hung 
from a bracket above the cylinder. The 
lamps employed for this. work are of 
the constant-current, inclosed arc type, 
using a long arc and consuming fifteen 
amperes of current. For difficult work, 
such as printing through bond paper, or 
for making black or brown prints, an 
eighteen-ampere lamp is used. The 
fifteen-ampere lamp has a candle power 
of about 2,000, and uses, on a I10-volt 
circuit, about 1.1 kilowatts of current an 
hour. 


The cylinder printing machines are 


‘made in sizes capable of making prints 


from thirty by forty-two inches to forty- 


two by eighty-four inches on each half 


of the cylinder. They cost from $300 to 
$500 each. ; 

It is asserted that as many as six hun- 
dred and fifty prints, each measuring 
nineteen by twenty inches, have been 
made in a day on one of these machines 
whose plates were forty-two by sixty 
inches, and that a man and a boy made 


one hundred and twenty prints, each 
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twenty-four by thirty-six inches, in two 
hours and a half, including the washing 
of the prints and hanging them up to 
dry. 

In both the flat frame and cylinder 
machines it is obvious that the size of 
the frame or glasses is the limit of the 
size of each single print. 

A machine in which single prints can 
be made of any sizes below fifty-four 
inches in width and one hundred and 
forty feet in length has been put in the 
market by the Spaulding Print Paper 
Company, of Boston. This machine 
can be used like the flat frame system, 
for printing either by sunlight or elec- 
tricity. It operates practically continu- 
ously and requires no attention except 
to feed in the drawings and print paper 
between a roller and a transparent band. 
Prints and drawings go into separate re- 
ceptacles, and can remain safely there 
until the one is taken out to wash and 
dry and the other put away. 

The machine consists primarily of a 
roller made of any con- 
veninet material, and this 
is revolved at a _ speed 
proper for the printing, 
by hand or by a small 
electric motor and belt. 
An apron or belt of trans- 
parent material like that 
used for photographic 
films passes partly 
around this roller and 
rests closely against its 
face as it passes from a 
reel on the upper part 
of the machine to one 
below. These belts may 
be of almost any length. 
As furnished by the mak- 
ers of the machine they 
are either 70 or 140 feet 
long, as may be or- 
dered. 
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The tracings and print paper are laid 
together edge and edge and fed into the 
machine between the apron and roller. 
As they pass to the rear they are exposed 
either to sunshine or to the light of elec- 
tric arc lamps inclosed in a suitable 
chamber. These machines require from 
60 to 100 amperes of current for their 
operation. This is divided between 
from three to five lamps, according to 
the size of the machines. The machines 
cost from $300 to $400 each without the 
lamps, motor or lighting attachment. 
The latter without the lamps costs from 
$40 to $50. 

Some interesting estimates of the 
comparative cost of making prints by 
sunshine and electricity have been made. 
Assuming the cost of electric current to 
be twelve cents a kilowatt hour and that 
of labor to be $1 a day, this worked out 


as follows: ee eee 
Per Day. Cents. 
Sun reg yee kak 2 ae ee ase 41.9 2.39 
Electricity— 
Flat ‘frame machines... «.--. BOS 2.09 . 
Cylinder machinggem «. 2.5 236 1.14 


Roller Blue Print Machine—General View 


Pin-Hole 


PERSONS whose eyesight is defective 
are often caught temporarily with- 
out their spectacles under circumstances 
which make their inability to see clearly 
particularly aggravating. It will be a 
piece of good news to such persons and 
a matter of interest to many others to 
know that the lack can be met and an 
excellent substitute for a pair of spec- 
tacles be made with nothing more than 
a pin and a piece of stiff paper or thin 
cardboard. This is the result of a dis- 
covery made recently by a German sci- 
entist. 
With the pin make a hole in the card- 
board or paper. Twirl the pin around a 


Natural Gas 


"THE value of natural gas consumed in 

the United States in 1901 was $27,- 
067,500, which, at 15 cents per 1,000 cu- 
bic feet, is equivalent to 180,450,000,000 
cubic feet. If 20,000 cubic feet of natu- 
ral gas be taken as equal to one ton of 
coal, 8,458,600 tons of coal, valued at 
$3.20 per ton, would be required to yield 
the sum of money for which the natural 
gas sold. 
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Spectacles 


few times to make the edge of the hole 
smooth. Your substitute for spectacles 
is complete. Look through the hole, 
and you will find that although a great 
deal of light is cut off that you can see 
things which you could not otherwise 
distinguish. Fine print can be read by 
persons who could not ordinarily read it 
without spectacles, and those suffering 
from astigmatism can distinguish clearly 
outlines which would be all a blur to 
them without the pin-hole spectacles. 
The effect is improved by making two 
pin holes in the card, one for each 
eye, and looking at the objects through 
these. 


Production 


The value of the natural gas amounted 
to 40.7 per cent. of the value of the pe- 
troleum for the same year. 

There were 10,297 wells producing 
natural gas at the close of 1901, of which 
number 74 were not turned into the gas 
mains, and 2,088 producing wells were 
drilled in the same year; there were 453 
dry holes, or non-producers, and 1,084 
were abandoned. 


New Micrometrical Compass. 


RAUGHTSMEN will appreciate 
the value of two improvements to 
drawing compasses which have been 
made recently by M. Pope, a French 
manufacturer. The first of these im- 
provements is intended to permit of 
micrometrical adjustments of the dis- 
tances between points, and this is ac- 


complished by means of a big joint, in 
which the adjustment is effected through 


-a screw working against a spring. Mr. 


Pope’s second improvement is the sub- 
stitution of nuts for screws, and keeping 
these from getting lost by forming heads 
above them on the standing threaded 
portions. 


An Artistic Jog for Electric Fan 


Manufacturers 


By Cuarres A. Lies 


ga RT in the household is the key note 

of modern life. This is especially 
true in prosperous America, where here- 
tofore the homes were filled with the 


Fan and Lamp Combined. 


cheap and ugly, but serviceable furnish- 
ings, that belonged to an era of pure 
utility. 

It is still possible, however, even 
within the walls of our most luxurious 
palaces, to find some articles which for 
appearance are fitting only for factories, 
workshops or the plainest of gathering 
places. 

One of these is the electric fan. Never 
before, perhaps, was any adjunct of civ- 
ilized life designed and built with a more 
absolute disregard of every feature of 
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grace and beauty. “ Utility ” is written 
all over it, and no place could be found 
where one of these factory monstrosities 
would look at home except in a machine 
shop. 

It used to be said that the most hope- 
less of tasks would be to make the 
American store ornamental, but that has 
been accomplished. The demand for 
articles of household use that should not 
be mere chunks of useful junk has 
grown with the years until manufactur- 
ers in all lines—except the electric fan 
makers—have called artists. into their 
counsels and turned one article after an- 
other into things of beauty. From door- 
knobs to chandeliers this work has been 
done. 

The artistic architect knows that he 
can find hardware ready made to com- 
port with the noblest building of his cre- 


Fan ina Dolphin’s Mouth. 


A Dutch Wind Mill Design. 


ation, and the decorator needs but per- 
mission to spend money to find among 
the wealth of electroliers, lamps, fenders 
and other factory products, the work of 
artists fit to stand amid the almost price- 
less hangings and beautiful furniture 
which fill the homes of the refined. 

But what of the electric fan? 

Cheapness and good working quali- 
ties have dominated every maker of fans 
since they became commercial products. 

They do their work, but woe to him 
who seeks for one fit to set amid the 
beautiful art objects which cluster about 
the modern hearthstone. As well might 
he bring the heating furnace or the 
kitchen range into a parlor, dining room 
or boudoir as one of these little mon- 
strosities. 

“To sell for $12” was the inspiration 
of their design. Every effort was put 
forth to cut down cost. Castings were 
designed of the simplest form, such as 
could be cleaned in a rumble box in- 
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stead of by pickling, and every part was 
made in conformity with the one idea— 
except that they must work well. 

And yet it is a fact which few will 
dispute that there is hardly any limit to 
the price the well-to-do will pay for artis- 
tic household articles which will fit in 
with those already installed, or which 
will themselves add something to the 
beauty of the home. 

A mere suggestion of what may be 
done toward improving the design of 
the electric fan and still retain all of its 
usefulness, is offered in the designs 
shown in the illustrations to this article. 
These are but offhand suggestions. 
What would not be possible when the 
subject comes to be treated by such 
artists as those who have produced the 
modern electroliers and other graceful 
household ornaments? 

There must come a parting of the 
ways. The twelve-dollar fan is doomed. 

The five-dollar fan will supersede it on 
the one hand, and on the other its place 
will be taken by the $2,500 fan. 

The five-dollar fan will perhaps be 
plainer and uglier than its predecessor, 
but fully as serviceable. It will take less 
current rather than more to operate it. 
The little effort already made by some 


Fan for the Dinner Table. 


ARTISTIC JOG FOR ELECTRIC FAN MANUFACTURERS 


manufacturers to relieve the tool-like 
appearance of the fan will go for naught. 


The new five-dollar fan will be designed 


with but one idea—cheapness. When it 
comes, instead of a total sale of 30,000 
fan motors in a season in the United 
States, a sale of 150,000 would not be an 
unreasonable estimate. This would 
mean a great increase in the business of 
manufacturers of electrical machinery 
and supplies, a call for more generators 
at central stations, more feeders, con- 
duits, and more wiring. It would mean 
also a welcome increase to the “ day ” 
load of the power houses. In its train 
would come an almost endless increase 
in the use of other electrical appliances. 
A house wired for fans would naturally 
become a customer sooner or later for 


_ ing of artistic fans. 
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current for lighting, cooking, or some of 
the many other uses to which electricity 


‘is adapted. 


The other way would lead to the mak- 
Not every customer 
would be willing to pay $2,500 for a fan, 
even to fit his fancy, but some would be, 
and thousands of others would welcome 
a chance to get something which would 
give them the wished-for breeze and yet 
not shock their sensibilities. 

The modest designs shown herewith 
might meet some of these needs. For 
others, the work of artists of world-wide 
repute, such as those now called upon to 
design household works in gold, silver 
and bronze, could be depended upon as 
soon as it was demonstrated that wealthy 
patrons would buy their products. 


Modern Industrial Economies 


HE economics incident to modern 
methods of doing work are well 
illustrated by the comparative figures 
given below of the cost of handling coal 
by horse power and cart as contrasted 
with the cost of doing the same work by 
means of an electric hoist and-automatic 
railway. The figures are real ones, taken 
from the operations of a plant on the 
New York harbor front. The rate paid 
for electric power was 5 cents a horse- 
power hour. 


COST: 


Old Plant. 
Horses and carts, blocks, fall fittings, 


Piseeastand Safi vO cect ees $1,750 
New Plant. 
Timberwork, fencing, automatic rail- 
way car, tubs, scales, pocket valves, 
electric engine, blocks, fall, mast 
PAVERS TIES My e ae at e's ok ao 0 6 2,800 


COST OF OPERATION: 


Old Plant—Capacity, 120 Tons. Per Day. 
Mw, shovelers at -pLSONs gis aa dnie tote as $3.00 


Three carts, horses and drivers, at $3.. 9.00 
One hoisting horse and driver, at $3... 3.00 
“Pwrortriainersh atrpl.7 5.5 cance ones ate een 3.50 

Interest and taxes yearly (125 days’ 
Wot kk} es1Ospers Cellier ci trot a a 1.40 

Depreciation yearly (125 days’ work), 
TO«PEPaCent oii ere ieee eae cee we one os as 1.40 
$21.30 


Daily cost per ton in stock pile, 1734 cents. 


New Plant—Capacity, 200 Tons. Per Day. 
‘Three shtoveler satu pl. SO. sere tapes ok $4.50 
One thoister, atif2eshes ane eitaakew sees 2.00 


One man to dump, weigh and tend au- 
fonmaiie carat pl-s0she, semana oe 
Electric power, oil, waste, etc.......... 
Interest and taxes yearly (125 days’ 
MIGE Kye ONDER CEDUM atte beak vise site's 2.24 
Depreciation yearly (125 days’ work), 
FOCDEL (Celli eae 4 stiches a ta eae te vats 


$14.48 
Daily cost per.ton in stock pile, 7% cents 


The Manufacture and Uses of 
Graphite 


By 5S. A. Douc ass 


[From the ++ Power and Lighting Economist’? ] 


"THE principal form in which carbon 

occurs in nature is in combination 
with other elements. Nearly all animal 
and vegetable substances, as well as their 
fossil remains, such as coal, contain the 
element of carbon. In living things the 
carbon is always combined with other 
elements. Most products of plant life 
contain the elements carbon, hydrogen 
and oxygen, while most products of ani- 
mal life contain the same elements with 
the addition of nitrogen. Uncombined 
carbon occurs-pure in two very different 
forms in nature: (1) as Diamond; and 
(2) as Graphite or Plumbago. 

Combined carbon may be set free by 
the application of heat, in the absence of 
air, resulting in the production of char- 
coal, lamp black, coke, or bone black, 
depending on the substance heated. All 
of these various substances are included 
under the amorphous carbon. 
The name signifies simply that the car- 
bon is not crystallized. 

These three allotropic forms of car- 
bon, diamond, graphite and amorphous 
carbon, while very different in appear- 
ance and in many of their physical prop- 
erties, have some important properties 
in common. They are tasteless, odor- 
less, and infusible, and are insoluble in 
all known liquids at ordinary tempera- 
tures. Equal weights of each of the sub- 
stances, when burned in oxygen, yield 
equal weights of carbon dioxide gas. 
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One of the most conclusive proofs that 

they are only allotropic forms of the 
same element, is the fact that amorphous 
carbon, under suitable conditions, may 
be made to crystallize into the form of 
the diamond, or may be converted into 
graphite. Moissan, the eminent French 
chemist, has been able to produce 
minute diamonds, by dissolving amor- 
phous carbon in molten cast iron and 
then suddenly cooling the whole mass. 
Under these conditions the carbon, at 
the moment of separation, is under great 
pressure, and crystallizes out in the form 
of diamond. Moissan has also described 
three processes of converting amorphous 
carbon into graphite. 
- (1) Amorphous carbon is heated to a 
very high temperature in the electric fur- 
nace, the conversion into graphite being 
effected by “ simple elevation of temper- 
ature: 

(2) An excess of carbon is dissolved in 
a metal at a high temperature. The 
metal is allowed to cool and the excess 
of carbon separates out as graphite. 

(3) Carbon is dissolved in or com- 
bined with some other element, and then 
thrown out as graphite by the introduc- 
tion of some other substance. 

A great deal of interest attaches itself 
to the conversion of amorphous carbon 
into graphite, for the reasons that the 
world’s supply of graphite, while quite 
widely distributed, is more or less limited 
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in amount, and that the demand for the 
substance is constantly increasing. 

There are only a few places in the 
world where graphite occurs in such 
quantities of sufficient purity, to permit 
a profitable business being made of it. 

With these facts as an incentive, a suc- 
cessful method of converting amorphous 
carbon into graphite has been worked 
out, and is now being operated on a 
commercial scale at Niagara Falls. To 
Mr. E. G. Acheson, the discoverer of 
carborundum, belongs the credit of de- 
veloping this new and important indus- 
ELV 

Very early in his experiments with the 
electric furnace, in the manufacture of 
carborundum, Mr. Acheson noticed the 
formation of a layer of graphite around 
the granular core, as well as small 
amounts throughout the core itself. 

On opening a carborundum furnace 
and cutting down to the core, a curious 
layer is found that appears at first sight 
to consist of dull black carborundum 
crystals. On closer examination, how- 
ever, it is found that, though the ma- 
terial has the exact form of carborun- 
dum crystals, it is nothing but pure 
carbon in the form of graphite. In 
explanation of this peculiarity, Mr. 
Acheson has pointed out that before the 
graphite has been formed, the carbon 
has entered into combination with some 
other element in the formation of a car- 
bide: and that the compound thus 
formed is decomposed at a higher tem- 
perature, the volatile element being 
driven off, while pure carbon is left be- 
hind in the form of graphite. 

The fact that graphite, which has 
assumed the shape of the carborundum 
crystal, is found next to the core, goes 
to prove that the silicon element of the 
carbide has been volatilized and driven 
off at the high temperature of the core, 
while pure carbon has been left behind. 

In a paper read before the Franklin 
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Institute in 1899, Mr. Acheson states 
that in addition to the formation of a 
layer of graphite around the carborun- 
dum furnace, he also noticed that when 
ordinary bituminous coal coke was used 
to form the core, quite a large amount 
of it was converted into graphite; 
whereas when petroleum coal coke was 
used, very little of it was rendered 
graphitic. By a careful study of these 
conditions, it was found that the graph- 
ite formed within the core was produced 
by the decomposition of carbides, 
formed by the chemical union of the car- 
bon of the core with its contained im- 
purities. This conclusion was con- 
firmed by the fact that the larger the 
known percentage of impurities in the 
coke of the core, the greater the amount 
of graphite produced; also that only a 
part of the carbon of the core is con- 
verted into graphite, even by repeated 
use of the same grains in successive car- 
borundum furnaces. These two facts 
go to prove that the presence of some 
intermediate or catalytic agent, un- 
doubtedly carbide forming elements, is 
absolutely necessary for the conversion 
of amorphous carbon into the graphitic 
form. When such intermediate ele- 
ments are volatilized and driven off, all 
further conversion ceases. 

Notwithstanding the statement of so 
eminent an authority as Moissan that 
the conversion of amorphous carbon 
into graphite can be effected by “ simple 
elevation of temperature,’ the real 
process seems to be the formation and 
decomposition of a carbide at the “ ele- 
vated temperature ”’ of the electric fur- 
nace. 

The Acheson process of manufactur- 
ing graphite is identical with that pre- 
viously pointed out as a secondary reac- 
tion in the manufacture of carborun- 
dum. The first step in each is the for- 
mation of the carbide, the second its de- 
struction. The carbide may be pro- 
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duced by heating carbon in association 
with one or more oxides, and then con- 
tinuing the heating process until the 
volatile element is driven off and the 
combined carbon separates in the free 
state. In practice a good mixture con- 
sists of 97 parts of finely divided amor- 
phous carbon, commingled with three 
parts of iron oxide. This mixture, 
combined with a suitable bonding ma- 
terial, permits of being molded into any 
desired shape. 

As the graphitizing process is pro- 
gressive or catalytic, the full chemical 
equivalent of the metal or oxide, suffi- 
cient to graphitize the whole mass at 
once, is not necessary, a much smaller 
amount serving as well. 


The molded articles are placed inside 
a hollow carbon cylinder through which 
a current is sent in a longitudinal direc- 
tion, and in this way sufficient heat is 
generated to bring about the desired 
chemical changes. The molded arti- 
cles themselves serve as conductors also, 
and thus generate heat at the exact 
point where it is needed. 


A slightly different method is pursued 
where simply pure graphite is desired, 
without any reference to a shaped article. 
An oblong box, made of fire brick and 
lined with some refractory substance, is 
filled with bituminous coal, and a carbon 
core placed in the center. A core is 
necessary for the reason that when cold 
the coal is a very poor electrical conduc- 
tor. Usually the coal itself contains a 
sufficient quantity of impurities to carry 
on the action; otherwise foreign impuri- 
ties, such as the oxide of iron, are intro- 
duced into the furnace. 


After the current has been running 
for a time, a layer of graphite is formed 
around the core. The increased con- 
ductivity thus produced, greatly aug- 
ments the volume of current. As the 
graphitization proceeds the voltage is 
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gradually lowered, although the amper- 
age increases. | 

As the temperature rises higher and 
higher, the ring of graphite about the 
core increases in thickness. When the 
refractory walls of the furnace begin to 
be in danger of being melted, the cur- 
rent is cut off and the whole mass al- 
lowed to cool. The graphite thus pro- 
duced is found to be quite pure. The 
impurities of the coal that would pro- 
duce ash in ordinary combustion, have 
been completely volatilized and driven 
off. 

Silica is one of the chief constituents 
of the ash of bituminous coal. If the 
temperature of the graphite furnace be 
raised to the point of vaporization of 
silica, this impurity can be completely 
removed. Coal containing 5.78 )iper 
cent. of ash before treatment, was found 
to contain but .033 per cent. after being 
graphitized. | 

The great purity of manufactured 
graphite, as compared with the natural — 
product, is of special importance in con- 
nection with a number of its uses. For 
example, graphite paint, in order to give 
the most satisfactory results, should be 
made from pure graphite. i | 

It should be borne in mind that man- 
ufactured graphite is neither an imita- 
tion of the natural substance nor a sub- 
stitute for it. It is the real substance, 
having all the physical and chemical 
properties of natural graphite. — 

The eminent French savant, M. Bar- 
thelot, has defined graphite as being 
“All forms of carbon that are capable 
of forming graphitic oxide by oxida- 
tion.” Amorphous carbon when — 
treated with a mixture of potassium 
chlorate and nitric acid, is rapidly oxi- 


ized to a brown-colored body which is 


soluble in water; while graphite is 
gradually converted into a yellow insol- 
uble substance known as “ graphitic ox- — 
ide.” When this test is applied to Ache- 
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son graphite, it takes its place alongside 
the best graphite from the celebrated 
mines of Ceylon. 

Probably the first use made of graph- 
ite was as an instrument for writing. 
Its employment for this purpose dates 
back at least to the middle of the six- 
teenth century. Its use for any purpose 
other than that of pencils is of more 
recent date. Probably nearly all of its 
modern uses have been brought out 
during the past fifty years. 

Among the physical and chemical 
properties that have given to graphite 
an ever-enlarging field of usefulness may 
be mentioned its good electrical con- 
ductivity, resistance to oxidization, in- 
fusibility, insolubility and the small fric- 
tion coefficient between its individual 
particles. 

The present uses of graphite include 
the manufacture of pencils, stove polish, 
foundry facing, paint, dynamo and 
motor brushes, anti-friction compounds, 
electrodes for electrolytic and electro- 
metallurgical work, pipe joint material, 
conducting surfaces in electrotyping and 
covering the surfaces of powder grains. 

Every one is familiar with the anti- 
friction quality of graphite. A small 
amount of it rubbed between the thumb 
and fingers furnishes evidence on this 
point. 

As the results of experiments con- 
ducted at Stevens Institute of Technol- 
ogy, Prof. R. H. Thurston showed that 
graphite in water is three times as ef- 
fective in the reduction of friction as the 
best sperm oil, and that graphite in 
grease is six times as effective. The 
difficulty of feeding graphite into bear- 
ings, steam cylinders, etc., precludes its 
use, to a certain extent, as a substitute 
for oil. 

One of the most successful methods 
of using graphite in bearings is to be 
found in certain artificial compounds, 
into which graphite enters as a constitu- 
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ent. The fiber graphite compound has 
given very good results under actual 
working conditions. This compound is 
a mixture of finely divided graphite and 
wood pulp. The mixture is molded un- 
der heavy pressure and air dryed. It is 
then soaked in oil and afterward baked. 
The finished product will stand an un- 
usual amount of hammering and jarring 
without disintegration. When made 
into bearings it shows almost no wear 
after long use. It is not affected by 
water, acids, oil, alkalies or moderate 
heat. The bearing adjusts itself to any 
irregularities in the shaft, so that the 
shaft does not have to be so carefully 
made. 

A saving is claimed of 25 per cent. in 
the power necessary to overcome run- 
ning friction as compared with the best 
lubricating oil. 

Experiments made with fiber graphite 
indicate its possible use as a substitute 
for the copper packing ring used on pro- 
jectiles. The flexibility of the graphite 
compound enables it to fit into the 
grooves of the gun, so as to completely 
fill them. After the gun is discharged 
the barrel is left coated with a thin layer 
of graphite, which serves to protect it. 


In high-pressure steam engines the 
matter of lubrication of the piston be- 
comes a serious problem on account of 
the decomposition of the oil by the su- 
perheated steam admitted to the cylinder. 
Graphite, being unaffected by tempera- 
tures far beyond anything ever attained 
in such engines, becomes an important 
substitute for oil. | 

The good electrical conducting quality 
of graphite, combined with its anti-fric- 
tion property, renders it a most admir- 
able substance for dynamo and motor 
brushes. The Acheson process of graph- 
itizing molded articles permits of shap- 
ing the carbon brushes before they go 
into the electric furnace. 
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In the use of the electric furnace in 
electro-metallurgical operations the con- 
sumption of carbon terminals or elec- 
trodes adds a considerable sum to the 
operating expenses. These electrodes 
should be of such purity as not to con- 
taminate the contents of the furnace, and 
in general should oxidize as little as 
possible. For reduction processes a 
much cheaper form of carbon than that 
of the electrodes can be applied directly. 
But the oxidizing of the electrodes can 
not be very well avoided, or even greatly 
retarded, if ordinary amorphous carbon 
is used in their construction. 

If the amorphous carbon electrode be 
replaced by one made of graphite a new 
relation is established. At the surface 
of the electrode the oxide or ore is in 
the presence of two different forms of 
carbon, and the oxygen liberated during 
reduction shows a decided preference for 
the easily oxidizable amorphous carbon 
as against the less oxidizable graphite of 
the electrode. 

In electrolytic work graphite elec- 
trodes give the most satisfactory results. 
In such work one of the most important 
conditions to be fulfilled by the elec- 
trodes is that of low porosity. It is this 
characteristic more than anything else 
that determines their ability to with- 
stand disintegrating action. 

The amorphous carbon articles used 
in the manufacture of Acheson graphite 
electrodes are not molded articles, but 
are made by forcing the carbon mixture 
through a die under heavy pressure. 
This treatment gives the electrode high 
density and low porosity. Great effi- 
ciency and economy are claimed for such 
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graphitized electrodes on account of 
their great purity, high electrical con- 
ductivity, low porosity, but especially to 
the fact that they are a graphite article 
throughout. 


Although cut with the greatest ease, 
the tensile strength of a graphite elec- 
trode is only 20 per cent. below that of 
amorphous carbon. Its softer nature is 
simply due to a physical change in the 
molecule, the particles remaining bound 
together almost as firmly as before treat- 
ment. 


Reference has already been made to 
the high resistance offered by graphite 
to oxidization. This characteristic ren- 
ders it useful in the manufacture of paint 
to be used in covering metal roofs, iron 
and steel structural work, etc. Only 
pure graphite should be used for such 
purposes, as the presence of any amor- 
phous carbon in the paint greatly lessens 
its lasting and protecting qualities. 


Graphite mixed with clay is extensive- 
ly used in the manufacture of crucibles. 
Its infusibility, added to its chemical in- 
ertness, renders it of special service in 
this connection. 


A splendid pipe joint material is made 
from graphite. It is superior to red lead 
for this purpose, because the joint never 
sets, but may be taken apart after years 
as easily as the day it was put together. 


While the electrical industry, espe- 
cially electro-chemistry, will doubtless 
prove to be one of the greatest con- 
sumers of graphite, it is also to the elec- 
tric furnace that we must look as a 
means of partially supplying the demand 
which it helps to create. 


The Coming Paris Auto-Car Exposition. 


The circular letter sent by the commit- 
tee of organization of the Fifth Inter- 
national Automobile Exposition; to be 
held at the Grand Palais, Paris, from 
December to to December 25, 1902, has 


been so liberally replied to that Mr. Gus- 
tave Rives, the commissioner general, 
has some doubts about there being 
room enough for all the applicants for 
space. 


The Most Ingenious Mechanical 


Device 


The Piston 


Poetic divor of) slthe Hléctrical Age” : 

Sir—To select from among the multi- 
tude of ingenious contrivances now in 
use and considered indispensable to the 
progress of civilzation, and even to the 
existence of human life, one which may 
truthfully be said to be superior to all 
the others in ingenuity or usefulness is 
a task which might well appall a philoso- 
pher or dismay a scientist ; indeed, all of 
these are so mutually dependent upon 
each other in the complicated machinery 
of the present day that, if one were taken 
away, all would be rendered useless or 
nearly so. 

Without detracting from the claims of 
any of these or withholding from any the 
praise which may be due it, I submit that 
the contrivance known as the piston is, 
if not superior to all, at least entitled to 
a high place in the list of ingenious de- 
vices which have made for the well being 
and advancement of mankind. 

Whoever first conceived the idea of 
inclosing a piston within a suitable cylin- 
drical receiver so that it should fit tightly 
enough to prevent the passage of fluids 
from one side to the other and yet 
loosely enough to move longitudinally 
without undue friction was certainly a 
genius, and is entitled to be reckoned 
one of the greatest benefactors of the 
human race, for he laid the foundation 
stone of the inventions of Watt, Ste- 
phenson and Fulton, upon which has 


been reared the mighty superstructure 
of our modern industry and commerce. 

Nearly every art and manufacture of 
our marvelously complex civilization is 
dependent upon the piston in many 
ways, while the ponderous monster of 
steel and steam which whirls along at 
terrific speed the heavy express train of 
the present day or bears the burdens of 
commerce along the iron highways, 
which extend, with their vast ramifica- 
tions and branches, to nearly every ac- 
cessible part of this great country, is 
dependent upon it, not only to attain its 
speed, but also to render that speed pos- 
sible with any degree of safety, its com- 
parative immunity from disaster being 
only secured through the agency of the 
air brake, which in turn is dependent for 
its action upon a series of pistons. 

Comparatively few families obtain 
their daily supply of water without 
having recourse to some form of pump, 
from the small, hand-driven affair in the 
farm house kitchen to the magnificent 
creation operated by means of that uni- 
versal burden bearer, steam, which sup- 
plies the needs of a metropolis, pumping 
thousands of gallons in an hour; yet, 
without the piston none of these would 
or could be in existence. 

Even that triumph of ingenuity, the 
artificial ice machine, makes use of the 
same device for performing the seeming 
miracle of transforming heat into cold, 
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far outstripping nature in the purity of 
its product and even in economy, as ice 
is now manufactured, under favorable 
circumstances, more cheaply than the 
natural article can be gathered and 
stored. 

It might be urged that electricity is 
now taking the place of steam to a great 
extent, and that, therefore, the piston is 
in danger of losing its supremacy as a 
producer, or, rather, as a means of mak- 
ing use of, power; but it must be con- 
sidered that, without the steam engine 
to drive it, the field of usefulness of the 
dynamo would be limited to sections 
favorably situated as regards water 
power, while, with the aid of steam and 
piston, the subtle fluid is available in any 
place where fuel may be obtained. 

From the clumsy but successful 
“Rocket ” of Stephenson to the modern 
locomotive; from the small, noisy, in- 
efficient, but, for that time, wonderful 
“Clermont” of Fulton to the mighty 
steel leviathan which crosses the Atlantic 
at nearly the speed of an express train, 
carrying an assemblage of humanity 
large enough to populate a good-sized 
town, and having stowed away in its 
lowest depths engines capable of devel- 
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oping thousands of horse power, all de- 
velopment along the lines of transporta- 
tion has been attained by means of this 
device; indeed, if it were suddenly ren- 
dered ineffective, the population of the 
civilized world would be in great danger 
of starvation owing to the lack of facili- 


ties for transporting food. This may at 


first seem to be a strong statement, but 
when one stops to consider how few of 
the most common articles which appear 
daily upon our tables are produced 
within a distance which would be access- 
ible by any other means than steam in 
time to be of any service to us in such 
a contingency, its truthfulness becomes 
apparent. 

Even the projectiles of our modern 
cannon and small arms are but a modifi- 
cation of the same principle, so that in 
war as well as in the arts of peace we are 
dependent upon this ingenious contri- 
vance; let us hope that in this sphere at 
least its sway will soon be ended and ar- 
bitration be recognized as the only 
method of settling differences of nations 
as it has long since been applied to indi- 
viduals. 

Ernest F. Dow. 

West Newton, Mass. 


Inventions and Discoveries 


To the Editor of “ The Electrical Age ”: 
Sir—In the November number of 
“The Electrical Age” you invite com- 
munications upon the subject, “ Which 
of man’s inventions or discoveries has 
proved to be the greatest and most use- 
ful.” I submit the following: | 
Nothing could be invented until some- 
thing had been discovered. Therefore 
discovery comes before invention. True 
genius does not consist so much in ap- 


plication as in construction to applica- 
tion. : 
Inventions arise from the necessity to 
utilize discoveries. Hence the greatest 
invention of the age could not have been 
accomplished until the proper elements 
in substance became a factor of brain 
work. , 
Conduct of power—force—is the key- 
note of life. It enters into the first prin- 
ciples of every given source of things. 


THE Most INGENIOUS MECHANICAL DEVICE 


Force arises from natural causes. The 
discoverer of force has never been im- 
mortalized in history; but the genius 
which discovers the uses of force is con- 
stantly coming to the front. 

To be precise in definition, force is a 
discovery of the first magnitude. No 
implement, of whatever name or nature, 
could even be constructed or made avail- 
able for use without force. 

The forces of the elements comprise 
unlimited resources and the inventions 
resulting from constructive energy in 
coercion and elimination are marvels of 
ways and means to the development of 
scientific principles adapted to the con- 
struction of an endless and awe-inspir- 
ing mechanism propelled by force. 

The demand for force increases each 


A Long Escalator for the Rapid 
Transit Road. 

The escalator, or moving stairway, is 

eradually making its way into favor not- 
withstanding the fear of possible acci- 
dents which, with or without reason, 
seemed connected with it in the minds 
of railroad and public officials. Nothing 
has ever warranted the fear, and with 
the public the escalator has been popu- 
lar ever since it was first introduced. 
_ The most important recent victory for 
the escalator is announced by the Otis 
Elevator Company, which has secured a 
contract’ to put in one of the moving 
stairways at the viaduct station of the 
new Rapid Transit Road in this city at 
the crossing of Manhattan valley at 
One Hundred and Twenty-fifth street. 
The tracks at this point are about 4o 
feet above the street level. Both tracks 
are on a level, and the escalator will 
carry passengers both up and down. It 
will have a capacity of 20,000 passengers 
an hour, 10,000 each way. A 35 horse- 
power electrical motor will operate it. 
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year day by day. Force demands force. 
There is no end to force; it isa circle 
within a circle. Everything is endowed 
with force. Without force everything 
would be dead, inert, literally nothing 
doing on earth or in the universe. But, 
happily, we have force, and “ The Elec- 
trical Age”’ forces before the public eye 
some of the most forceful subjects of 
scientific interest, which proves that 
force is no idle factor in the fulfilment of 
its natural and adapted supremacy: as 
the greatest discovery in the course of 
time. 


Mrs. M. E. L. Tompkins, 
270. West. tioth Street, New: York 
City. 


November I0, 1902. 


Cheap Power from Coalinga Oil. 

W. C. Ralston, at a recent meeting of 
the executive committee of the Califor- 
nia Miners’ Association in San Fran- 
cisco, made the following interesting 
statement: 

“T recently visited the Vandalia mine 
and learned something that was quite a 
surprise to me. I found that, with an 
80-horse-power engine, they were using | 
Coalinga oil, distilling the oil and using 
the gas to run a gas engine, and their 
cost for the last five months has been 
from 17 to 20 cents an hour for 80 
horse power. That is $1.80 a month per 
horse power. Free water power cannot 
beat that. I thought our power at the 
Melones mine was pretty cheap. We. 
have the Stanilaus River, and it costs us 
nothing but the maintenance of the 


-flume; but, taking the cost of the dam, 


the cost of the flume, the cost of main- 
tenance and the charge off to deprecia- 
tion, and we cannot provide power for 
$1.80 per month.” 


“And It Won’t Be Right” 


By JosepH E. Ratpx 


HEN I entered the service of the 
Trunk Line it was to accept the 
twin position of superintendent and shop 
clerk of the Division. As divi- 
sion shop clerk I received instructions in 
regard to the motive power accounts 
from Mr. C », CAG IAC depart. 
ment, whose office was at Altitude. 

Shortly after my installation, I was re- 
quested to report to Mr. C. at Altitude 
to get acquainted and receive some sug- 
gestions. I found Mr. C. a man rather 
advanced in years and very pleasant, but 
he had quite a pedagogical manner of 
setting forth his views as to his depart- 
mental work. 

After giving me an outline sketch of 
his scheme or system of reports, he 
wound up by complimenting me on the 
exceedingly neat appearance of the re- 
ports [ had already sent in; especially on 
the manner in which they were folded. 

He said that for thirty years he had 
been trying to teach the division shop 
clerks and others under him how to fold 
their reports, and, taking up a blank 
form, proceeded to exemplify his idea by 
making the first fold so that the bottom 
edge came exactly even with the top 
edge, and there holding them securely so 
with his left hand, while he ran his right 
down to and along the fold to set it flat. 
As he proceeded to make the next fold, 


I quietly said, “ And it won’t be right.’ 


He gave me a curious sort of glance, 
but proceeded in his own way, and, look- 
ing at the result, was evidently dissatis- 


fied with it, for he laid it aside and started 
again with a fresh form. As soon as he 
had made his first fold I again said, 
“And it.won’t be right.” 

He stopped at once, and looking at 
me fixedly, said, “Mr. R., will you kindly 
explain why you say so positively that 
it will not be right?” 

I suggested that first he finish it and 
see; of course, it was as I predictedie 
then explained that when he made the 
second fold it took an appreciable addi- 
tional length of the paper and the outer 
sheet to go around the fold in the inner 
sheet, and having arbitrarily equally di- 
vided the length of paper in making the 
first fold, the edge of the outer sheet 
must fall just so much short of the edge 
of the inner sheet when the second fold 
was completed. 

Taking a new sheet I started by fold- 
ing it so that the bottom edge was some- 
what short of the top edge. I meant it 
to be rather more than an eighth of an 
inch short, but as it proved to be less 
than an eighth I laid it aside and started 
again with another, taking pains to get 
this as far short as I desired. Finishing 
the second fold I handed it to Mr. C. 
He was delighted with it. “That was 
just how he liked to see reports folded,” 
and, he said, “had tried to get his men to 
fold them so, but had not known how to 
do it himself; no wonder he had failed 
to teach others.” 

From the stress which he laid upon 
the beauty of having the edges come so 
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“ AND IT Won’T BE RIGHT ” 


evenly and neatly together, I ventured 
in the face of his compliments to suggest 
that I did not believe that he quite un- 
derstood the real points of a good fold 
yet. Taking up the sheet I had discard- 
ed and finishing it, I called his attention 
to the fact that the two cut edges and 
the folds were all more even than in the 
sample he had so greatly admired. 
“Yes,” he said, “it is even better than the 
other; why did you discard it?” 
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How a Properly Folded Paper Opens. 


“The proof of the pudding is in the 
eating,” I said, and taking the report in 
my left hand with the thumb on the cut 
edge and springing it open with a thumb 
motion, I showed him that the thumb 
held both the edges. 

When he tried this he found it so also, 


Gift of $5,000 to Prof. Slaby. 

The curators of the Jubilee Founda- 
tion of German Industry have awarded 
Prof. Slaby $5,000 for the purpose of 
enabling him to prosecute his studies in 
connection with wireless telegraphy on 
the Slaby-Arco system of wireless teleg- 
raphy, which has been introduced into 
the German Navy. 
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and when he used his right hand to 
complete the opening of the report he 
had considerable difficulty in getting the 
two cut edges apart. 

When he tried the sheet I had finished 
first he found that his thumb only re- 
tained the outer sheet—the other single 
sheet standing apart both from the out- 
side sheet and the folded portion, as is. 
shown in the drawing, and making it 
very easy to take hold with the right 
hand and pull the report fully open, 
ready to place on the desk or to read. 

To make a neat appearance when the 
folding is completed, without really °* 
going to much trouble, all that is neces- 
sary is to make the first fold so that the 
inner edge will be certainly short enough 
to offset the “creeping’’—if the paper is 
very heavy or the form is so long as to 
require folding more than twice more 
allowance should be made. When the 
final fold is made, care should be taken 


. to have the outer edges come even— 


they will hide the intentional shortness 
of the bottom edges and of any errors of 
judgment. 

If it is necessary to roll a report of 
paper it will be found advantageous to 
roll it with the face—or the side that 
will be used most, outside—the weight 
of the sheet will then aid in keeping it 
from rolling up when on the desk. 


Carbon Has Been Melted. 

Dr. Ludwig has succeeded in melting 
carbon in the electric furnace, at a pres- 
sure of 22,000 pounds to the square 
inch, and keeping it in a liquid form 
for a time. When the liquid was sud- 
denly cooled the carbon became a light 
erey powder, in which minute diamonds 
were present. 


Cable Messages On Which: Fortunes 
Hang 


By A. G. WILLIAMs 


Hees at 10 o'clock on every 
: week-day morning, as the gavel 
falls in the Stock Exchange and the roar 
and rush of the day’s business begins, 
the special cables to Europe set apart for 
the stock business are simultaneously set 
to vibrating. Before the sound of the 
gavel has died away its echo has reached 
London over wires 4,000 miles in length, 
and within a few seconds the sound re- 
verberates to New York. 

From 10 a. m. until I p. m. these 
messages are kept flying back and forth. 
At that hour they cease, but only be- 
cause the difference of time between the 
two countries has forced a cessation of 
transactions on the other side of the At- 
lantic. 

That which keeps the Stock Exchange 
cables so busy during these hours is 
principally what is called arbitage busi- 
ness—brokers and operators trading for 
a profit upon the differences between the 
markets in New York and London. 

It is a remarkable business, and re- 


quires for its successful carrying out © 


both expedition and absolute accuracy 
on the part of the cable companies. A 
mistake of a word in a code message 
might involve the loss of thousands. of 
dollars. | 

During flurries in the market it is not 
unusual for as many as 400 messages an 
hour to be sent from New York to 


London and as many more to be re- 
ceived in reply by a single company. 

It has happened that a message has 
been sent and the reply to it been re- - 
ceived in one minute, and it is quite an 
ordinary thing for messages to be sent 
and the reply to be in hand within two 
or three minutes. 

To insure such celerity of operation 
the lines are divided into three sections, 
and each section is connected by a 
human relay. The first section of the 
cable lines ends at the American end of 
the cables. From the Stock Exchange 
the message goes direct to the man at 
the head of the cable. He catches the 
message letter by letter, and his agile 
fingers repeat it on the cable key almost 
as quickly as his eye catches the signifi- 
cance of dots and dashes. 

At the other end of the cable another 
man is going through a like operation, 
transmitting the message over land lines 
to London. The complete message will 
be finished in London within two or 
three seconds of the time the last tick 
of the instrument is heard in New York, 
and sent on its way to the person ad- 
dressed. 

It is found that three working sections 
are more reliable than one stretch would 
be, and, consequently, much quicker 
also in operating. Moreover, a break 
in any one section can be immediately 
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filled up with an alternate section held in 
reserve. 

The strenuous life and excitement of 
the two great commercial cities has a 
powerful effect upon the human links in 
this cable chain. Remote from the out- 
side world, and living in the small vil- 
lages where most of the cables are 
landed, are these operators. As the 
messages pass through their hands there 
occurs a state of intense excitement. 
The operators strain every nerve in re- 
sponse to the lightning flashes coming 
over the wires. Yet, withal, the business 
is manipulated with extraordinary accu- 
racy. 

Operators become so accustomed to 
the code words used that, on many oc- 
_casions, errors made by the brokers 
themselves are corrected, repetitions 
asked for and the messages delivered 
many minutes before the corrected 
words have come back from the senders. 

The cablegrams are usually short and 
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composed of Latin combinations. To 
facilitate despatch all superfluous words 
are omitted. 

A typical message. might read like 
this: | 

“Mr. 359 4 T usiturus plusorium.” 

Translated, this might mean Mr. 359, 
New York, four words. Leon, London, 
buy 1,000 Union Pacific preferred at 
9ox%. 

The signature of the sender is never 
sent, as the letter T covers the name of 
sender and receiver. 

Firm designations and codes become 
so well known that even if the single 
letters are wrongly sent the particular 
code used is likely to be recognizable, 
and the name corrected at, the termina! 
station, and often at the intermediate. 

There are five cable companies, and 
each competes for and obtains a share 
of the business from the Stock Ex- 
change, the Cotton, Produce and_ other 
exchanges. 


How to Construct a Perfect Track 


By J. C. BrackKENRIDGE 


Chief Engineer Brooklyn Rapid Transit Company 


PERFECT track is one that will 
always keep its alignment and 
surface and never wear out. Unfortu- 
nately, I cannot tell you how to build 
one or tell you where you can find out. 
Large sums of money have been 
wasted upon poor designs of rail, of spe- 
cial work and on poor installation. The 
conditions existing upon our city streets 
are distinct from steam railway practice. 
The track, once laid, should last the life 
of the rail head without attention. This 
is important, as the cost of track work 


is largely that necessitated by disturb- 
ance of pavement. The secret of secur- 
ing the best results is due more than half 
to the care and skill in laying. In pre- 
paring the road bed to receive the ties 
care should be taken to excavate as little 
as possible below the finished grade line 
of the bottom of the tie. When the 
holes are dug carelessly, some deeper 
than others, it is impossible to tamp up. 
the track in such a manner that it will 
retain a perfect surface and line. After 
the tie holes have been dug and ties laid 
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the rail should be distributed, then 
driven up tight to the abutting rail and 
spiked, no allowance being made for ex- 
pansion. The ends of the rails being in 
close contact, the friction between the 
faces of the ends will help support the 
joint, prevent work and the consequent 
loosening of the electric bonds. Before 
tightening up the joints the rail ends 
should be in surface and line. This lat- 
ter is a matter that track foremen are 
very apt to be careless about, and, when 
this is the case, a kink will result which 
it is difficult to get out. The rail is then 
buried within the pavement, which re- 
strains movement of the rail laterally, 
and protects it from sudden temperature 
variations. 

The most expensive, as well as vexa- 
tious, question in track work is that of 
maintaining joints, especially in paved 
streets. This is due to the poor design 
of nearly all makes of joints or fish- 
plates. In designing a fish-plate’ advan- 
tage should’ be taken of every square 
inch of bearing area that a rail affords 
for a distance of Io inches from its end. 
The Weber joint is the only one that 
has come under my observation that 
takes advantage of the horizontal area 
offered by the base of the rail. It stands 
to reason that a rail can be better sup- 
ported by using the 50 or 60 square 
inches of bearing area offered by the 
base of the rail than by the angular 
bearing obtained by most fish-plates un- 
der the rail head and on the flange of 
the rail. I have found that, by using 2 
sole plate similat to the old stringer 
joint plate in connection with the regu- 
lar fish-plate or Weber joints, placing 
ties 5 inches between faces at the joints 
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—making a suspended joint—and driv- 
ing the rails up tight together, tighten- 
ing the joints, then paving the street 
with as light longitudinal joints between 
the stone as possible from the head of 
the rail toward the curb, being careful to 
see that the stone next the rail is fitted 
up close to it, in order to prevent the 
rail from getting out of line, due to ex- 
pansion, that, in a track laid in this man- 
ner, there will be no necessity for repairs 
until the head of the rail is worn out. 


I am a believer in wooden tie con- 
struction, having used the longitudinal 
concrete beam with steel tie rods, and 
found that the rigid foundation short- 
ened the life of the rail more than 25 
per cent P 

One of the difficulties I have found 
with the 9-inch girder rail track under 
heavy traffic was that it always became 
wide gauge, no matter how carefully the 
track was laid. After giving this subject 
considerable thought I came to the con- 
clusion that this was due to the fact of 
the web being in a perpendicular line 
with the gauge, which throw the weight 
outside the center of gravity, resulting in 
the tipping out of the rail and the conse- 
quent widening of the gauge of the 
track. This difficulty I overcame by de- 
signing two rail sections, known as the 
Standard B. H.-R. Ro Sectiguaanens 
Pennsylvania Steel Company Section 
224, which is a tram rail, and 241, which 
is a grooved rail. In these sections the 
web was moved back from the gauge 
line about one-half inch, and no more 
difficulty was experienced. 


[Abstract from a paper read before 
the Railroad Club. ] 


Electricity Steers the Ship 


OR generations no harder work has 
been known than that of steering 
a ship in a storm. Long years ago 
the simple tiller was abandoned except 
upon the smaller vessels sailing in quiet 
inland waters, and the powerful 
“wheel” was resorted to for resisting 
the sweep of angry seas against the 
broad blade of the rudder. 
But as ships and rudders grew lar- 
ger, the “wheel” proved inadequate. 
Indeed, it was no uncommon thing, 


even with two stout seamen on each 
side of the wheel, to have its spokes 
torn from their grasp, and one or 
more of them to suffer broken bones 
in the struggle for supremacy against 
the waves. 

To-day, with steamships 700 feet 
long and weighing 20,000 tons or 
more, the problem of steering would be 
almost beyond solution if the very 
power that drives them had not been 
called upon to handle the rudders. 


Electric Steering Gear at the Rudder Head on the ‘‘ Finland.” 
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The mighty force which sweeps 
against the rudder of these leviathans 
of the deep may be judged by the fact 
that not infrequently rudder and stern- 
post are torn completely away, al- 
though these are among the marvels of 
modern steel production, and represent 
some of the heaviest of forgings. 

Yet it is now possible to control 
every movement of one of these mighty 
rudders with a touch almost as light as 
that which sways my lady’s fan. This 
is done by electricity. 


The development from the rude til- 
ler to the wonderfully made electric 


steering gear of to-day has _ been 
through three distinct eras. 
First was the era of the “ wheel.” 


Sometimes the “wheel” was placed for- 
ward and sometimes it was kept aft. 
In .any case it “was but the 2simple 
wheel, and axle. Sometimes the two 
steering ropes ran to a tiller and some- 
times they ran direct to the rudder, but 
in all cases they were coiled on the 
axle in opposite directions. The one 
wound up while the other unwound, 
and so they kept the rudder in control 
in both directions while it was being 
moved sor. *held’still= The. -witee! 2uis 
still the most in use of any steering 
gear. ; 


Modifications of this gear are made 
in which the ropes are replaced by a 
gear wheel on the rudder head and an 
endless screw on the axle, but it is still 
mechanically the wheel and axle. 


_ The “wheel” soon became so popu- 
lar with seafaring men that no steering 
apparatus could be successfully put 
into use even to-day unless it worked 
with a similar device. ‘The principle of 
electrical steering lends itself to this 
adaptation in a most happy way, as will 
be explained later. 

The second era of steering develop- 
ment was that of the use of steam appa- 
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ratus. This was so great an advance 
that at the present time almost every 
steam vessel afloat of any great size is 
provided with such gear; and this is 
also true of many of the larger sailing 
vessels. To-day, even, steam yachts of 
100 feet in length or less often have 
steam steering gear. 


That steam steering gear is effective 
there is no doubt, but steam does not 
lend itself readily to this work, nor is 
it economical in its application. In 
fact, steam steering gear is very expen- 
sive in operation. The engine which 
controls the rudder must be large and 
powerful and must be ready at the in- 
stant to exert its full power. A delay 
of a few seconds might decide the fate 
of the ship and the thousands of men 
and women aboard of her. To keep 
the engine ready for work live steam 
must be kept passing through it all the 
time.” “This” is to: keep itewcylimders 
warm and free from condensation. The 
valves work at full stroke, or nearly so, 
and the consumption of steam for the 
power produced is enormous. 

If the wheelman had to open and 
close the throttle of the main steering 
engine every time he- wished to shift 
his rudder he would have about as hard 
work as it was to steer in a storm with 
the old-time “wheel.” To relieve him 
of this labor a small secondary valve is 
operated by his wheel. This works a 
“pilot” valve which in turn moves the 
larger valve by This 
makes the steering easy, but it involves 
carrying steam pipes long distances, to 
the pilot house and steering engines. 
Steam pipes are not easy to keep in © 
condition, and live steam leaking out is 
neither pleasant nor safe. To do away 
with the latter difficulty some systems 
use compressed air or liquids to con- 
nect the “wheel” with the steering en- 
gines and to work the “pilot” valve. 


steam power. 


ELECTRICITY STEERS THE SHIP 


Others use electricity 
for this purpose. 

The use of electricity 
entirely for steering is, 
however, the ideal sys- 
temo siuple wires, 
easily protected, are all 
Girat sa te needed “to 
carry this power, and 
the power, which can 
be controlled by the 
touch of a finger, may 
be multiplied in simple 
ways to any degree 
needed. 


The Pfatischer elec- 
tric steering gear, built 
by the Electro-Dynam- 
ic Company of Phila- 
delphia, is the first sys- 
tem of this kind fully 
and practically devel- 
oped. I his*vear has 
been installed upon 
eight ships of the Rus- 
sian Navy, including 
the formidable “ Var- 
lag,”’ and it is also in- 
stalled on the new Red Star liner “ Fin- 
land,” built by the Cramps, which has 
just completed her maiden trip across 
the Atlantic. Two liners now being 
built for the Pacific trade by the Eastern 
Shipbuilding Company at New London, 
Conn., are to have similar steering gear. 

The principle of the electric steering 
gear is that of the Wheatstone bridge. 

If two rheostats of exactly equal re- 


sistance are connected in parallel to a’ 


source of electric current, the potential 
of any point on one of them is the same 
as that of the corresponding point on 


Electric Steering Gear in Wheelhouse of the “‘ Finland.” 


the’ other, and no current will flow 
through a wire joining them together. 
If, however, two  non-corresponding 
points are joined by a wire, then their 
potential being different, current will 
flow in one direction or the other ac- 
cording to the relative position of the 
two points. 

In applying this principle to the 
steering of a ship, one rheostat is placed 
in the pilot house, or others similarly 
connected may be placed at other steer- 
ing stations, and the second or balance 
rheostat, is placed in the steering gear 


Diagram Illustrating the Principles of Electrical Steering. 
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room. Each rheostat has a sweep so 
arranged as to move over an arc of con- 
tacts, and the two sweeps are connected 
by the “balance wire.” 

Through the “balance wire” runs a 
small electric current taken from any 
handy source which is always in opera- 
tion. This is the only electrical energy 
which is constantly needed to operate 
the steering gear. Somewhere on the 
ship,: in. a convenient’ place; there.is 


kept constantly running a big dynamo. 


capable of furnishing current enough 
to: operate the Stecrine= pears 2 Cou 
nected with this is a smaller dynamo, 
capable of furnishing current enough 
to excite the magnetic field of the big 
one. The magnetic fields of both 
dynamos sare; “dead?= band s+ thesaonly 
power required to run them is the small 
amount which they consume in fric- 
tion on their well oiled bearings. 

Mounted on the rudder head and 
tiller is a big selectzic--motors— Alle at 
needs to enable it to turn the rudder is 
a current from the big dynamo. Its 
field is separately excited. 

The big dynamo is ready to produce 
current as soon as the little one sup- 
plies current to magnetize its field. 
The little one is waiting for current 
from the “balance” wire to pass into its 
own field magnets to give it life. 

The field of the small dynamo is part 
of the balance wire circuit. The exciter 
armature is connected to the field of 
the main generator, and its armature is 
connected to the armature of the rud- 
der motor. The characteristics of the 
current in the-balance wire determine 
the characteristics of the current sup- 
plied to the rudder motor, and so deter- 
mine the speed and direction of its ro- 
tation. The following is a_ technical 
description of the plant on the ‘“Fin- 
land.” 

In the pilot house is placed the steer- 
ing rheostat encased in a brass column. 
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It has a hand wheel and gears to move 
the sweep, and also a Pfatischer elec- 
trical rudder indicator. From here a 
five-wire cable is run to the steering 
gear switchboard in the main dynamo 
room. Two wires are required for the 
indicator, two to supply the rheostat 
and the fifth is the balance wire. 

In the steering gear room is a 60 
horse power tI1o-volt rudder motor 
mounted on a Brown tiller, the balance 
rheostat placed in an iron column with 
a lever and gears to move the sweep, 
and a spare balance column which is 
also provided with a hand wheel so that 
it can be used as a steering column 
when desired; and also a third column, 
similar in external appearance to the 
other two, but containing a higher re- 
sistance rheostat, which is the trans- 
mitter for a rudder indicator in the pilot 
house. This rheostat is supplied with 
current from the ship’s lighting cir- 
cuit. One of the two wires leading to 
the indicator, which is a _ voltmeter 
suitably calibrated, is taken from the 
middle point of the rheostat and the 
other from the sweep which moves over 
the contacts, so that the position of the 
rudder is indicated at all times. The 
sweeps in all three columns are con- 
nected by links to the rudder post, so 
that they are all moved in unison with 
the rudder. The wires from these are 
taken to the steering gear switchboard 
in two five-wire cables. The motor 
connections are taken separately. The 
Wiring is in iron pipes. 

In the dynamo room are installed the 
main generator of 60 kilowatts capacity 
at I10 volts, the exciter, a small shunt 
generator of 4.5 kilowatts at 110 volts, 
and the steering gear switchboard. The 
main generator, shunt generator and 
exciter are all mounted on one bed 
plate and are driven by a direct con- 
nected 9 by 5 1-2 inch double-cylinder 
Sturtevant engine running at 375 revo- 
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lutions per minute. The armatures oi 
the shunt generator and exciter are rig- 
idly coupled together, and also coupled 
to the main generator shaft by means 
of a clutch, which can be easily thrown 
in or out. 

The steering gear switchboard is en- 
tirely separate from the main  switch- 
board, and is mounted over the field 
yokes of the shunt generator and the 
exciter. On this board are mounted all 
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serve balance column, and in the third 
position when steering from aft the re- 
serve balance column is used as a 
steering column in connection with the 
regular balance column. All the other 
switches, excepting the rudder indica- 
tor switch, which is single throw, are 
double pole, double throw. When in 
their upward position the whole steer- 
ing gear is entirely independent of the 
ship’s lighting or power circuits, the 


Exciter and Generator of Electric Steering Gear on the ‘‘ Finland.” 


the necessary switches, instruments and 
field rheostats connected with the steer- 
ing gear. A four pole, triple throw 
switch controls the connections be- 
tween the different columns. In one 
position connections are made so as to 
steer from the pilot house, using the 
regular balance column; in a second 
position connections are made so as to 
steer from the pilot house, using the re- 


small shunt generator supplying the 
current for the rheostats and rudder 
motor field. In their downward posi- 
tion the regular engine and main gener- 
ator may be stopped, current for the 
rheostats and motor field and to run the 
shunt generator as a motor to drive the 
exciter being taken from the ship’s light- 
ing circuit, while any one of the four 
lighting generators may be used to sup- 
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ply power to the rudder motor. On each 
of the lighting generators is mounted 
a small board with the required 
switches to connect the machine to the 
main bus bars or to the steering gear 
system. 

Ordinarily in steering the switches 
on the steering gear board are in their 
upward positions, the main generator, 
shunt generator and exciter are contin- 
uously driven, the shunt generator sup- 
plying current to the columns and mo- 
tor field, while the main generator and 
exciter only generate current when it 
is required, and at a voltage determined 
by. the difference of “potential atthe 
ends of the balance wire. Therefore 
since the speed of a motor depends on 
the voltage at its terminals, the speed 
of turning the rudder depends on the 
rate of moving the sweep in the steering 
column. If in the steering column the 
wheel is put hard over quickly there 
will be a maximum difference of poten- 


Cheapest Gas 
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tial between the ends of the balance 
wire and the maximum voltage will be 
generated, causing the motor to rotate 
rapidly, while if the wheel is put over 
slowly the motor has a chance to fol- 
low up, keeping down the difference of 
potential between the ends of the bal- 
ance wire and therefore keeping a low 
voltage at the motor terminals, causing 
it to run slowly. The voltage does not 
reach a maximum immediately on 
starting nor does it fall to a minimum 
instantly when stopping. There is a 
time element in both cases which is 
beneficial in saving the machinery 
from mechanical strain. . 
In..the whole system there is no 
sparking at any point, no circuit being 
opened or closed in the operation of 
the gear. The time required to shift 
the rudder from “hard over” to “hard 
over” is less than thirty seconds. The 
power required ranges from one to 


sixty kilowatts. 


in the World 


[From Progressive Age] 


HAT is the title under which the 
municipal gas works at Widnes, in 
Lancashire, Eng., announces its product, 
with the additional information that it 
costs them at present only 12.2 cents per 
1,000 to make and distribute 20-candle 
gas, or 23 cents, including fixed charges. 
The price at which this gas was sold in 
I9QO0I was 34 cents up to, and 30 cents 
over, 3,000,000 cubic feet consumed per 
year. Gas engines were charged 26 cents 
and slot meters 52 cents. These figures 
are, to say -thésleast, sititerestine sarc 
show pre-eminently a wise and econom- 
ical management, for, in 1881, the cost 
of distribution and manufacture was 29 
cents’ 1n 180517 «cents, and an-1ooUmt 
was 12.2 cents, while the number of con- 
sumers is now tenfold and the output 
about fourfold. To Mr. Isaac Carr, the 


engineer, is due the credit for this excel- 
lent showing. 

The population supplied is about 
35,000; the works is owned by the city, 
and is represented by $276,320 in out- 
standing bonds, which bear 2.75 and 3.5 
per cent. interest; the cost of coal is 
$2.90 per long ton, and oil or benzol 16 
cents per gallon, there being 24,600 tons 
of coal and 10,084 gallons of oil used in 
1go1, from which 244,520,000 cubic feet 
of gas was made, or 244,151,000 cubic 
feet sold; the candle-power prescribed 
was 14, and that supplied was 19.4; there 
were 6,231 consumers—1I,069 stoves, 
3,891 slot meters and 894 free public 
lamps; coke was sold for $3.40 per ton: 
there are 38 miles of mains, and seven 
outlying towns are supplied. 
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Publisher’s Notice. 


With this number of “The Electrical 
Nees olume X S1X ends; although it 
‘Riis 


action is considered advisable, as it will 


is only No. to of the year’s series. 


make it more convenient for such of our 
subscribers as intend having the num- 
bers bound. The seven numbers issued 
since the adoption of the new form for 
the magazine will make one convenient 
sized volume, and hereafter and begin- 
ning with the January number, there 
will be six numbers to a volume, and the 
monthly issues will be numbered in ac- 


cordance with this arrangement. 
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Book Reviews 


Annual Report of the Smithsonian 
Institution. 


Washington Government Printing Office, 1902. Pp., 


6xg inches, 782. Cloth. 


The fifty articles making up the ap- 
pendix to the report of the Board. of 
Regents of the Smithsonian Institution 
for 1901, which fill more than 600 pages 
of the volume, just issued, cover a wide 
range of interesting topics, each treated 
in a manner to make them understand- 
able and valuable to the non-technical 
reader. Many of the articles are orig- 
inal, while others have been reprinted 
by permission from magazines and other 
publications. They began with an ar- 
ticle upon “Some Recent Astronomical 
Events,’ by ©. G. Abbott, and range 
through many subjects, including among 
them wireless telegraphy, color photog- 
raphy, the telephonograph, a description 
of the palace of Minos, with its famous 
labyrinth, traps of the American Indians, 
Santos Dumont and his flying machine, 
and the fire walk ceremony in Tahiti. 


“Work Done, No. J,” is a 100-page 
illustrated pamphlet issued free by West- 
inghouse, Church, Kerr & Co., in which, 
as is frankly stated for purposes of their 
own, they tell of some of their important 
achievements in engineering. The par- 
ticular works described are the Grand 
Rapids, Grand Haven & Muskegon 
Railroad= the Detroit’ & ‘Port: Huron 
Railway; the Detroit, Ypsilanti, Ann 
Arbor & Jackson Railway; the Toledo, 
Fremont & Norwalk Railway, and the 
American Car and Foundry Company. 
These descriptions are interesting and 
valuable to everybody who has engineer- 
ing or financial interests in like works; 
but the pamphlet has some valuable 
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points apart from this. One of these is 
the declaration of principles. 


“This organization of workers,” the 
preface says, “has thus continued to 
grow, and, withal, by care and indus- 
try, to thrive, having always had the 
courage of its convictions in many 
things, not the least of which is that 
engineering is a means to a com- 
mercial end, and not an end in itself, 
and that engineering, if good, cannot 


far depart from the dictates of sound 


business.” 


In treating of “ The Railway Situa- 
tion,’ the authors say: 


“While the present steam service is 
relied upon entirely for cross-country 
work, the rapidly expanding electric sys- 
tems are more and more encroaching 
upon this heretofore exclusive field, and 
a few years of further progress will serve 
to connect not only the largest of the 
Michigan cities by interurban electric 
systems, but also these industrial centers 
with similar centers situated in neighbor- 
ing States. It may also not be improper 
to predict long-distance work for the 
immediate future. Already one system 
is closing the gaps in the cross-State line 
from Detroit to Grand Rapids and the 
eastern shore of Lake Michigan. There 
will shortly exist an uninterrupted elec- 
tric service from Port Huron to Toledo, 
a distance of approximately 100 miles. 
Another system extends to Cleveland— 
140 miles further from Toledo. A fourth 
system now forms the major part of a 
cross-State line, from Toledo to Cincin- 
nati, a distance of 215 miles, the re- 
mainder of which is now under projec- 
tion, and, when constructed, will com- 
plete a through service from Cleveland 
to Port Huron, aggregating approxi- 
mately 355 miles. 

“The majority of these roads are 
equipped with permanent way material 
worthy of any steam road, with cars su- 
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perbly appointed where conditions of 
service require these refinements, and 
with power distributing systems com- 
mensurate with the requirements of high 
schedule speed, frequent stops, heavy 
grades and other local characteristics: 
Each new undertaking has surpassed its 
predecessor in the completeness of its 
equipment and the character of the ser- 
vice rendered, all of which is made pos- 
sible by the embodiment of the most 
advanced engineering ideas and talent in 
the design, construction and operation 
of the road. 

“Time was when an electric road 
might be, as it were, thrown toegther by 
some railroad man experienced in all but 
that invaluable knowledge of the suc- 
cessful application of electricity, but 
who, by relying upon standard appa- 
ratus and the hard-earned experience of 
others, had succeeded in operating his 
cars when conditions were favorable, 
trusting to Providence and his engineer 
to ‘keep the old thing going,’ when un- 
favorable. It is needless to say that such 
service would not now be tolerated by 
any progressive community ; and, in ad- 
dition to low fares and handsomely ap- 
pointed cars, an interurban road must 
be prepared to render a service of great 
frequency, high schedule speed and re- 
liability during all conditions, both of 
climate and patronage. Mail, express 
and freight service are also required in 
many localities.” | 


“The Distribution of Light from the 
Nernst Lamp” is the title of folder No. 
N4,002, issued by the Nernst Lamp Com- 
pany, of Pittsburg. In this booklet it is 
argued that the human eye is not accus- 
tomed in nature to light projected hori- 
zontally, and that the arc lamp, gener- 


ally used for street lighting, is objec- 


tionable for this reason. In the Nernst 
lamp, it is asserted, this trouble has been 
overcome, with the result that, instead of 


Book REVIEWS 


its projecting blinding rays of light into 
the eyes of pedestrians, teamsters and 
others, it casts a soft, white light down- 
ward upon the street, evenly distributing 
the illumination over the surface. 


“Facts About the Scuh,” by Richard 
H. Edmonds, editor of the ‘ Manufac- 
turers’ Record,” of Baltimore, Md., is a 
timely pamphlet of 37 pages, in which 
the author sets forth the progress which 
has been made in the South during re- 
cent years in agriculture, mining, manu- 
facturing and commerce, with statistical 
statements, and also pointing out some- 
thing of the future possibilities of that 
section of the country. 


Catalogues. 
“The Mechanical Cashier ”’ is the title 
of a very handsome production of Bart- 
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lett & Co. and the Orr Press, in which 
is described and illustrated a new ma- 
chine which does the combined work of 
a cash register, change making and the 
registration of sales. It is issued free by 
the American Mechanical Cashier Com- 
pany, of 40 Wall street, New York. 


The Fort Wayne Electric Works’ bul- 
letins Nos. 1,035 and 1,036, recently 
issued, deal respectively with “ Electro- 
static Ground Detectors” and “ Small 
Direct-Current Motors,’ and describe 
new products of that factory which have 
lately been placed on the market. 


The Garvin Machine Company’s lat- 
est catalogue deals with the subject of 
“A Modern Machine Shop Outfit,” and 
contains 56 pages of descriptive and 
illustrative matter upon that important 
subject. 


rerso 


al 


Mr. J. L. GREATSINGER, president of the 
Brooklyn Rapid Transit Company, has re- 
turned from his vacation. 


Mr. M. H. SHERMAN, vice-president of the 
Los Angeles Pacific Railway Company, of Los 
Angeles, Cal., has returned to California after 
a visit to New York, Washington, Niagara 
Falls, Quebec and the home of his boyhood at 
Lake George. 


Mr. O. W. Brain, is the new electrical en- 
gineer of the New South Wales Railways & 
Tramways department, having succeeded the 
late Mr. P. B. Elwell. 


Meee NTS, Olek. W. Mills & Cox, 
Ltd., Wellington, New Zealand, is in this 
country on a business trip. His address while 
in New York is care of the Livingston Nail 
Company, 104 Reade street. 


Mr. JAmMeEs T. Roop, formerly electrical en- 
gineer of the Natural Food Company, of Nia- 
gara Falls, N. Y., has accepted a position with 
the Worcester Consolidated Street Railway 
Company in the department of motive power 
and machinery. 


Mr. THomas E. Mirren, General Manager 
of the International Traction Company, of 
Buffalo, N. Y., is considering a proposition 
which may place him at the head of the Met- 
ropolitan Railway Company of New York, 
under President Vreeland. 


Mr. Rospert K. Howarp, of Knoxville, 
Tenn., has been appointed superintendent of 
the Dayton, Springfield and Urbana Electric 
Railway Company. 


Mr. Witt S. Cook has resigned as superin- 
tendent of the electric-light and waterworks 
plant at Petoskey, Mich., to become superin- 
tendent of the Petoskey, Bay View and North- 
ern Gas Company. 


Mr. Epwarp PLAIstep has been appointed — 
manager of the Kenton Gas and Electric Com- 
pany, Kenton, Ohio. He was formerly super- 
intendent of the Columbus Electric Light and 
Power Company. fe 


Mr. W. C.. Ward, mayor of the town of 
Warren, Ohio, has tendered his resignation to 
become manager of the Peerless Electric Com- 
pany of that city. 
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Mr. G. R. Newcomer, an experienced elec- 
trical salesman, has formed a connection with 
the Columbia Incandescent Lamp Company of 
St. Louis, and will have charge of the terri- 
tory served from Memphis, Tenn., with head- 
quarters in that city. 


Cor. Joun Jacos Astor dedicates to the 
public all his patents on marine turbines in 
the hope that thereby the development of the 
ideal turbine may be hastened. 


Mr. CHartEs M. Scuwas is enjoying his 
holiday and has chartered A. J. Drexel’s steam 
yacht Margarita, and is likely to cruise in her 
in the Mediterranean for several months. 


Mr. Marconi has been visiting his wireless 
telegraph station in Novo Scotia in the Ital- 
ian warship Carlo Alberto. 


Mayor WALTER K. RossitER, who has been 
assistant secretary of the Brooklyn Union Gas 
Company since the formation of that com- 
pany, has been made secretary of the company 
to succeed Edwin Ludlam. 


SECRETARY J. W. Younc of the Allis-Chalm- 
ers Co., will become manager of the com- 
pany’s London offices. He will be succeeded 
here by Third Vice-President Seaman. 


Gro. H. Barpour has left the C, W. Hunt 
Co., of New York, to take a place as engineer 
with the DeForest Wireless Telegraph Co. 


Mr. ArtHur HucHEs, Youngstown, O., has 
accepted the place of assistant superintendent 
of the Helinbacher Forge & Rolling Mull 
Company, St. Louis, Mo. 


Mr. Joun H. Swinerron, formerly presi- 
dent and manager of the Staten Island Elec- 
tric Railway Company, has sailed for Europe 
for a prolonged visit. 


Mr. C. Brooke JoHNnson, of the Norfolk 
Railway & Light Coompany, will take charge 
of construction work for the Railways & 
Light Company, of America. 


Mr. E. E. Sropparp, representing Charles C. 
Moore & Co., engineers of San Francisco, is 
making an eastern business trip. 


Mr. J. G. Gaines, of Canso,'N. S., 161s n= 
derstood, will be the superintendent of the 


new Pacific cable line, with headquarters at 
Hawaii, 


Mr. EF. H. Beacuman, of Messrs. Sander- 
son & Poster, has accepted an engineering pos- 


ition with the Levering & Garrigues Company, 
New York. 


THE ELECTRICAL AGE 


Mr. Jitson J. CoLeEMAN resigned as presi- 
dent of the New Jersey & Pennsylvania Trac- 
tion Company, of Trenton, N. J. Mr. J. A. 
Barry, formerly connected with the Johnson. 
interests, succeeds Mr. Coleman. 


Mr. W. H. Stocks, master mechanic of the 
Chicago, Rock Island & Pacific Railroad, has 
resigned, to accept an appointment as repre- 
sentative of the Gold Car Heating & Lighting 
Company, of New York, Chicago and London, 


Mr. Axsion EK. LANG, of the street railway 
and lighting interests of Toledo, has retired, 
and his place of president of the Toledo Rail- 
ways & Light Company will be filled by Mr. 
Henry A. Everett, of Cleveland. 


Mr. L. G. Martin, the cable-laying expert 
of the Okonite Company, has gone to Califor- 
nia, to superintend the laying of the land lines 
for the Pacific Cable Company at San Fran- 
cisco. He will also lay the land cables at 
Honolulu. This cable is expected to be in 
working order between Hawaii and United 
States in about thirty days. 


Mr. CHARLES Currriss, chief electrician of 
the Commercial Cable Company, has also 
gone to San Francisco to superintend the 
technical details of the opening of the new 
cable between the United States and Hawaii. 


Mr. Keisty ScHoerr, president of the Cin- 
cinnati Traction Co., has become a director of 
the Cincinnati, Dayton & Toledo Traction Co., 
and has been appointed chairman of the exe- 
cutive committee. 


J. J. BELLMAN AND HENRY SANFORD, 2ND., 
have opened offices at 14 Church street, New 
York, to transact a general engineering and 
contracting business. Mr. Bellman is a 
graduate electrical engineer of Columbia Uni- 
versity, and has been connected with the N. Y. 
Edison Co., the Crocker-Wheeler Co., and 
Westinghouse, Church, Kerr & Co. Mr. San- 
ford has been connected with the General 
Electric Co., and the Metropolitan Street 
Railway Company. They will make a spec- 
ialty of power plant work, and take complete 
contracts for the entire equipment of central 
stations and isolated plants. 


AUTOMOBILE CLUB OF SPRINGFIELD, MAss., 
on November 5th, elected the following offi- 
cers: President, Harry G. Fisk; vice-presi- 
dents, W. R. Weiser, A. O. Squier, A. P. 
Smith, I. H. Page; secretary, F. A. Hubbard; 
treasurer, F.'S. Carr. 


Current Engineering 


and Scientific Notes 


Abstracts from the Foreign Papers 


A Portable Electric Lamp. 
[La Nature. | 


F OR a long time the need of a simple 
electrical lamp, portable and suit- 
able for miners’ use, has been felt. A 
lamp which would give under a weak 
volume of current and with a restricted 
weight an intensity sufficiently luminous 
and lasting from eight to ten hours. 
This result has been approximated in 
a special lamp made for the coal mines 
of Bruay, in the Pas-de-Calais. La So- 
ciete anonyme d’eclaerage et d’appli- 
cations electricques of Arras, of which 
the administering director is M. H. Cat- 
rice, has installed in the mines an elec- 
trical lampistery, where the electrical 
lamps, to the number of about 500, are 
delivered to the miners ready to use and 
are returned to be recharged. 


The lamp consists of a rectangular box 
made of leaded iron plate, and this con- 
tains two ebonite demi-flexible cells, 
which contain each one an accumulator 
of a special model known as the Es- 
tampe. This accumulator uses grills 
118mm. in height by 68mm. in width. 
They are made in the following manner: 


The metal, consisting of an alloy of 
lead and antimony, with but very little 
of the antimony, is cast into ingots. 
These ingots are then passed under a 
powerful press, which transforms them 
into plates of 2mm. in thickness. These 
plates are then cut up into strips 120mm. 
in width, and a press cuts from these 
blank plates with ears. A stamping press 
with a twenty-ton blow then transforms 


this plate into a sort of honeycomb by 
passing it under a punch furnished with 
128 points ; each compartment is left sep- 
arated from the next by a cross of Imm. 
in thickness. The operations to which 
the grill is subjected render the metal 
homogenous, elastic and resistant. 


The grill is at the same time solid and 
light; it can receive a weight of active 
matter double its own weight. The 
active matter consists of chemically pure 
lead, which is compressed into the open- 
ings. This spongy lead is then trans- 
formed into the oxide by a series of suc- 
cessive electric charges and discharges. 
The plate entire weighs after formation 
310 grammes. It has a capacity of 7.5 
ampere hours when discharged in an 
hour, a capacity of 15 ampere hours 
when discharged in two hours. 


The lamp uses two accumulating ele- 
ments, each formed of a positive plate 
between two negative plates. This bat- 
tery, with a potential difference of 3.9 
volts, furnishes a flow of 0.8 ampere for 
twelve hours with a liquid electrolite. 


On the lid of the lamp is fixed a base 
of ebonite which supports a thick glass 
globe protector, which is fastened by a 
steel crossbar to the cover of the box by 
three rods. It bears on another part a 
hook which serves as a handle for the 
lamp. 

On the ebonite base are placed sup- 
ports to hold the bottoms of the little 
lamps; these use a straight filament and 
give a luminous intensity of 1.5 candle 
power with a consumption of 0.75 
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ampere. One-half of the globe is cov- 
ered with a varnished reflector, but this 
allows a certain quantity of light to be 
diffused at the back. 

On the ebonite base is a turn button 
for lighting and extinguishing the lamp. 
There is also an opening for introducing 
the charging wires. 

These parts are so arranged that the 
charging can be done when the current 
is turned off from the lamps. 

The recharging is done with a current 
of I ampere, lasting for ten hours. Spe- 
cial tables are provided as a guide for 
recharging in case the current is of IIo 
or 220 volts. All the apparatus in car- 
ing for the lamps is already installed. 

This lamp is equally useful for mines, 
distilleries and gas houses. 


Insulating Wire With Cellulose. 
[ Electricity, London. | 


By the use of cellulose as an insula- 
tion for wire it is claimed that the ob- 
jections which have heretofore applied 
to this type of insulation are obviated. 
It has been found that if finely divided 
sulphur, such as flour of sulphur, is in- 
termixed with dissolved cellulose and 
then subjected to heat, preferably with 
the aid of pressure, the resistance value 
of the material insulated is more than 
double, and any degree of flexibility 
may be reached. Moreover, the degree 
of flexibility can be regulated in accord- 
ance with the percentage of sulphur 
added, and the sulphur adds the valu- 
able property of a greater degree of re- 
sistance to the action of acids or of 
moisture. 


Lights and Lighting. 
[Electrical World and Engineer, London. | 


Osmium Lamp.—Ziegenberg.—A re- 
view of recent progress made with the 
Nernst lamp and the osmium lamp. A 
number of patents for the Nernst lamp 
were described, and it is pointed out that 
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for practical purposes a compromise 
must be made between the requirement 
of cutting the heating body out of the 
circuit when the lamp is lighted, on the 
one hand, and the requirement to avoid 
complicated construction on the other 
hand. ‘The trouble with the osmium 
lamp is that osmium is rare and expen- 
sive and is very difficult to work econom- 
ically. The osmium lamp will be rented 
only, and not sold, by the Welsbach 
Company for some time, so that the ~ 
company retains possession of the osmi- 
um and can use it again. The following 
method of Deville and Debray for mak- 
ing the osmium wire is described. It is 
based upon the observation that if osmi- 
um vapors are sent through a tube of 
clay, the inner side of which is coated 
with an adherent layer of carbon, the 
tube being heated to incandescence, then 
osmium is deposited and replaces the 
the carbon, 1. ¢., the :carbon Mavequds 
changed into an osmium layer. By this 
method there is only a very small loss of 
osmium. For making osmium wires, 
carbon threads are placed in a case of 
clay; the air is driven out by means of 
nitrogen, and Os O4 is introduced either 
in solid form or by means of a current 
of inert gas (nitrogen); the case is then 
heated to a high temperature, causing 
the carbon threads to change gradually 
into osmium threads, the change taking 
place in the direction from the outside to 
the center. Very thin osmium threads 
can be made in this way, which is of im- 
portance, as it facilitates making lamps 
for the higher voltage. Another trouble 
is that the osmium filament has a rela- 
tively great length and must be support- 
ed. Mixtures of certain refractory ox- 
ides are recommended for the supports. 
Another soluticn of the problem of mak- 
ing osmium filaments for normal voltage 
and of such a rigidity that the incandes- 
cent filament does not change its form, 

is due to Auer von Welsbach. He uses 
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the osmium wire in the form of a spiral 
of fine wire. This spiral must consist 
of windings of very small diameters, only 
a few millimeters. This spiral is sup- 
ported and held in its form by means of 
a thread of mixtures of refractory ox- 
ides. The osmium wire is made by pre- 
paring a paste of osmium and certain 
other materials, and forcing it through 
a die. Single windings of this spiral of 
fine osmium wire may be in direct con- 
tact, without diminishing the incandes- 
cence of this winding, 1. e., the contact 
does not represent a serious shunt. 


The Fagoel Oil Burner. 


[Petroleum Review. | 


A test was recently made with the Fa- 
goel oil fuel burner by a committee of ex- 
Petts ins Canton, Ohio. The results of 
this test are stated to have been as fol- 
lows :— 

The boilers were fired first with coal, 
and the coal ‘ashes, etc.; carefully 
weighed, as was also the water evapor- 
ated. It was found that 681 pounds of 
coal evaporated 3,994 pounds of water, or 
that each pound of coal evaporated 5.85 
pounds of water. In the same time with 
the Fagoel burner 353 pounds of high 
grade oil of the quality of kerosene 
evaporated 2,295 pounds of water, an 
average of 6.5 pounds of water for each 
pound of oil. 

With 143 pounds of heavy or crude oil, 
obtained from the Beaumont fields, 1,222 
pounds of water were evaporated, an av- 
erage of 8.55 pounds of water to a pound 
of oil. 

Reduced to gallons, 20 3/7 gallons of 
Beaumont oil converted 1,222 pounds of 
water into steam, while it required over 
a third of a ton of coal to perform the 
task. 

It is difficult to arrive at a financial 
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comparison because of the difference in 
cost of coal in various portions of the 
country. In Canton, coal costs $1.75 a 
ton for steam purposes when delivered 
under contract, and in large quantities, 
while crude oil for fuel-purposes costs 25 
cents a barrel for a barrel containing 50 
gallons or 350 pounds. The average cost 
of oil, as nearly as we can arrive at it, is 
7 cents per 100 pounds. With the Fagoel 
burner, this would indicate that an ex- 
penditure for oil at this price will convert 
just twice as much water into steam as 
will a like expenditure for coal. 


To Prevent the Freezing of Gas Pipes. 


[Illustrated Zeitung fuer Blechindustrie. | 


A simple but effective device for pre- 
venting the freezing of gas pipes consist- 
ing merely in the insertion of a wider 
piece of pipe just. where the conduit 
issues from the ground or wall. For 
a conduit of a diameter from three- 
eighth to one-half inch, a length of from 
20 centimeters to 30 centimeters of a pipe 
I inch in diameter suffices. The deposi- 
tion of the water particles contained in 
the gas, which on leaving the works have 
a temperature of about Io degrees C., 
naturally takes place just where the gas 
is subjected to the most abrupt change of 
temperature—i. e., on its issue from the 
ground. If the external temperature is 
sufficiently low, the deposited water im- 
mediately congeals, and clogs the con- 
duit. As soon as the gas has acquired 
the temperature of the conduit, the de- 
position of water and congealing cease; 
and this is said to be the case a short 
distance beyond the first cooling point. 
Therefore there should be no congealing 
beyond the inserted wider piece, and this 
piece is wide enough to accommodate a 
thick ice-crust and to still leave a free 
passage for the gas. 


Engineering Literature of the Month 


A Tramway Parcel Service, 


[* many of our provincial towns the 

question of establishing goods car- 
riage by tramways has been under con- 
sideration for some time. In the Potteries 
a tramways parcel service has been intro- 
duced. ihe scheme was started in the 
early days of December last in a small 
way. Two hundred parcels was the 
weekly average for the first month. Now, 
less than six months afterwards, the ex- 
press receives and delivers as many as 
3,000 parcels per week, and at the pres- 
ent moment that total is being increased 
at ‘the rate “Of 400, per weeko sce better 
proof of growing popular confidence 
could not be desired. For a new depart- 
ture, the management is wonderfully 
thorough and masterful. Not only has 
the mere carriage and delivery of par- 
cels been brought to a condition border- 
ing on the ideal, but other large schemes 
not usually associated with a carrying 
company are issuing from the chrysalis 
state, and before long, and after a brief 
trial, no doubt will be as much appre- 
ciated as the carriage of parcels itself. 
Indeed, such a Titanic and all-compre- 
hensive scheme has been thought out as 
almost to suggest American origin, a 
country which owes much to the boldness 
and insight of its business men. Parcels 
are collected and distributed in a consid- 
erably less period than has hitherto been 
possible. The machinery at the service 
of the officials is unique. The frequent 
service of trams throughout the district 
places at the disposal of the officials a 


rapid and safe means of carriage. Only 
quite recently the Board of Trade gave 
consent to the company to have baggage 
wagons attached to the cars for the special 
purpose of carrying goods from one part 
of the district to another. The Board 
has been fully alive to the need of pre- 
venting inconvenience to the travelling 
public, and have edged the consent round 
with safeguards in the interests of the 
governing authorities. The company will 
not be allowed to attach more than one 
trailer to each car, and other require- 


ments will prevent the company, if they ~ 


were foolish enough to run in the face 
of their own interests, incommoding or 
inconveniencing the users of cars. This 
will also be an innovation on electric 
traction systems, which are not also 
light railways, and the progress of the 
scheme will be watched with very gen- 
eral interest. The vans will be much in 
keeping with a railway guard’s van, but 
they will be much more lightly con- 
structed. People can hand goods to the 
man in charge at any portion of the route, 
but distribution will only take place from 
arranged centers. Each parcel office of 
the company is also a cloakroom, and can 
be utilized in the same way and for the 
same purposes as the ordinary cloakrooms 
at the railway stations. Goods will be 
collected and delivered within a couple of 
miles of the tramway lines by a corps of 
youths and men who have been engaged 
for the purpose. Heavy parcels, which 
it would be unsafe to send on the lines, 
will be moved in the ordinary way, the 
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management having at its service a large 
number of horses and vans. Rapidity of 
collection and delivery is not, however, 
the only merit claimed for the system. 
It is also the cheapest way of satisfac- 
torily dealing with parcels. The com- 
pany accepts a parcel not exceeding 1 lb. 
in weight, and delivers it to any part of 
London for 2d., while the charge for 
same by parcels post would be 3d., or 
by rail 4d. All parcels are collected and 
delivered at the same relatively cheap 
rate, whether in and for London, or any 
part of the country. The P. E. T. is not 
exclusively, or even principally, local in 
its operations. It is prepared to’ collect 
and forward light and heavy luggage, 
with equal indifference, for or from any 
part of the world, and at rates which 
must commend themselves to the trading 
community. There is no parcel post to 
America, but, in spite of this fact, the 
company will collect and deliver in New 
York, Boston, or Philadelphia, parcels 
Hoiwexceedino 95. ibs; for is. 6d.; 7 lbs., 
2eeeroulber 25.00.15 1bs., 35. .9d.; 20 
Ibs. 5s. To and from Paris the charge is 
Zee Orato ibs, and so on; to and 
from Germany the carriage is even 
cheaper, and no declaration of value de- 
manded or required. The “P.E.T.” vans 
and handcarts of the company are already 
familiar in the district. They are met in 
all parts, and may be said to be already 
among the institutions of North Staff- 
ordshire—The Tramway & Railway 
W orld. 


Electric Heating Device. 


A system of heating houses and cars 
which combines the hot water and elec- 
trical systems has been devised by a New 
Haven inventor. It is claimed to represent 
high efficiency and to give a uniform and 
most pleasant heat. The heater itself is 
made up of but few parts and is yet dura- 
ble and inexpensive. It is composed of 
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castings which form the connecting heads 
and circulating flue or water chambers, 


_ around which are placed the electric coils 


of high resistance. The latter are per- 
fectly insulated by lava and specially pre- 
pared cement.+ The heads of the casting 
are made to receive iron plates, which 
are held in place by screws, and form a 
casting around the cells. The heat is 
controlled by a switch made to use in con- 
nection with the heater, and with its use 
the current is reduced without the aid of 
any external resistance, thereby keeping 
all the heat within the heating apparatus. 
In the application of this system the elec- 
tric water-heater is placed in the cellar in 
place of the regular coal burner, the rest 
of the plant being the same as with the 
ordinary water-heating installation. The 
controlling switch may be located in any 
part of the house that may be desired, 
from which point the temperature of the 
entire structure may be regulated. The 
convenience of such a system will be ap- 
parent to anyone. There is no handling 
of fuel or ashes, and there is also the ad- 
vantage of instant adjustment. The 
principle has been applied to the radiator 
with an expansion tank and pig and cir- 
culating pipes, thus forming a portable 
electric-heating system with a flexible 
cord connection with the electric light— 
Engineering Review. 


The P. R. R Not to Build Engines. 


The Pennsylvania Railroad has 
changed its plan for building its loco- 
motives next year. The Baldwin Lo- 
comotive Works has received what is 
probably the largest order for engines 
ever given to a single concern by a rail- 
road company. The order is for 250 
high-class freight locomotives, the total 
cost of which will be about $3,250,000. 
All these engines are to be delivered 
within the first six months of 1903.— 
The Iron Age. 
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New Methods in Coal Mines—Powder 
Blasts Discontinued and Water 
Power Substituted. 

An ingenious invention which has been 
successfully experimented with in several 
collieries in Lancashire, England, bids 
fair to add greatly to the simplification 
of coal mining. Under existing condi- 
tions the coal after it has been under- 
cut, is “brought down” by an explosion 
of gunpowder. The new device brings 
down the coal by water power exercised 
through a hydraulic cartridge and obvi- 
ates the wasteful shattering of the fuel. 

Made of steel, the cartridge is twenty 
inches in length. Along its sides are ori- 
fices, each of which admits of a pressure 
of three tons per square inch, the total 
pressure being over sixty tons. When 
inserted into the hole bored into the coal 
to be operated upon, the cartridge is con- 
nected with a small hand pump. In a 
few minutes after the apparatus has been 
at work the coal breaks up and comes 
down in great blocks. There are no 
clouds of dust such as are caused by the 
gun-powder method, and the entire op- 
eration is carried out without the slight- 
est danger to the workers. About one 
and a half pints of water are used in the 
operation, and as the liquid returns to a 
tank it can be repeatedly used. 

Although the initial expenditure is 
greater the cartridge method is much 
more economical than the system now 
in vogue. It-reduces the cost of labor, 
prevents waste, and secures rounder coal. 
One colliery proprietor who has adopted 
the invention for use in three mines com- 
putes that each cartridge saves $75 per 
week.—New York Times. 


Forestry in the Hawaiian Islands. 
A press bulletin of the Bureau of For- 


estry says that the Hawaiian Islandsare in 
need of foresters, and eager to secure 
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them. Governor Dole, who sees the im- 
mediate necessity of caring for the island 
forests, has applied to the Bureau of For- 
estry for expert men, to be sent as soon 
as they can be spared. The mountains 
are overrun by both wild and tame cattle, 
which graze and trample on young trees — 
and destroy the ferns that protect the 
ground. When this ground cover is re- 
moved the soil rapidly loses its moisture 
and the forest dies. Great areas of Ha- 
waiian forest have been utterly destroyed 
in this way. The disappearance of so 
much forest on the island of Hawaii has 
caused remarkable changes in the flow 
of the streams. There are freshets and 
floods now, followed by long, dry seasons 
when the water does not run. Since much 
of the sugar crop depends entirely on ir- 
rigation, and since the irrigating ditches 
must draw their water from the moun- 
tain streams, the damage done the forest 
affects the prosperity of the whole island. 
Forestry in Hawaii has never been at- 
tempted by the government, and the field 
will be an entirely new one. It will have ° 
the support and confidence of the people, 
who are eager for relief from the harm 
done them by the failure of their irri- 
gating ditches to supply the sugar crops. 

On the island of Molokai—the leper 
island—still more remarkable conditions 
prevail in the forest. There the timber is 
grazed and trampled to death not by 
wild cattle alone but by herds of red deer, 
descended from a few that were imported 
from England to stock parks. The deer 
imported propagated beyond the calcula- 
tions of the inhabitants, escaped to the 
woods, and, since there are no animals to 
prey upon them, have increased to many 
thousands. The American forester who 
undertakes the care of the timber of Mo- 
lokai will have a problem entirely novel 
to ‘his experience—the protection of for- 
ests from wild animals.—Science. 


With Our Foreign 


Consuls 


Electric Lighting for Saxon Railroad 
Trainsx—Richard © Guenther, Consul 
General at Frankfort-on-the-Main, says: 
German papers state that the manage- 
ment of the Royal Saxon Railroads is 
adopting electric lighting for trains, and 
has just given an order for an electric 
light outfit to the Accumulator works 
of, the firm “Pollak,” at Frankfort-on- 
the-Main, for a conductor’s coach and 
seven passenger coaches of the first, sec- 
ond, and third. classes. 


Decrease of Gold Output in the Klon- 
dike.—VConsul Brush writes from Niag- 
ara Falls that the report of G. H. Hees, 
who was recently sent to Dawson by the 
Canadian Manufacturers’ Association to 
-make a thorough examination into the 
_ business prospects of the Yukon terri- 
tory, states that the total yield of gold 
last year in the Klondike was $24,000,- 
ooo. The production of the coming year, 
according to the Government estimates, 
will not exceed $14,000,000, a falling off 
of nearly one-half. 


German Electrical Manufacturers.— 
Frank H. Mason, Consul-General, Ber- 
lin, sends the following report: 

What is called in headlines by the Ger- 
mame press “lhe catastrophe. in the 
Schuckert Electrical Company” has dur- 
ing the past week recalled public at- 
tention sharply to the conditions under 
which some of the great electrical cor- 
porations of Germany were promoted, 
and the embarrassments which some of 
the methods employed have more or less 
inevitably entailed. 


The event alluded 
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to was a meeting on the 26th instant of 
the stockholders of the Schuckert Elec- 
trical Company at Nuremberg, at which 
the managers announced that, through 
depreciation of plant and material, in- 
solvent accounts, and necessary appro- 
priations for a reserve fund to meet fur- 
ther depreciations, the company had suf- 
fered losses aggregating 15,500,000 
marks, or something more than $3,500,- 
ooo. As the Schuckert Company is one 
of the foremost corporations of its class 
in Europe, with an up-to-date plant and 
all the accompaniments of a large busi- 
ness, some surprises have been expressed 
that its affairs should make such a bad 
showing for its shareholders. The ex- 
planation leads back to the fact, now well 
known here, that the sudden rise of some 
of the German electrical companies into 
corporations of vast resources and ac- 
tivities was, in some cases at least, the 
result of skillful and artificial creation of 
markets for products, rather than the 
supply of an actual and legitimate de- 
mand. Concisely stated, some of these 
companies bought their orders for elec- 
trical installations and materials by 
financial operations that left them share- 
holders in many enterprises which have 
since proven less promptly lucrative than 
had been hoped, and have thus drawn 
more or less heavily upon the capital of 
the parent companies. To understand 
how all this came about, it should be re- 
membered that German progress in elec- 
trical science was for a long time far in 
advance of popular appreciation of its ad-— 
vantages. The companies organized and 


a 
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equipped for the manufacture of lighting 
and power plants could not wait for the 
slow growth of public demand for such 
improvements, and they therefore under- 
took to finance and erect such installa- 
tions themselves, confident that, once es- 
tablished and in use, the public would 
not fail to appreciate them and invest in 
their securities. This went very well for 
a time. It created a large and ready 
market for electrical machinery and ma- 
terials at high prices, and supplied hes- 
itating municipalities with electric tram- 
ways and lighting plants which their cit- 
izens greatly enjoyed, but which were 
built and for a time managed by the elec- 
trical manufacturing companies at their 
own expense. Inevitably, this process of 
consuming their own capital necessitated 
heavy loans and frequent increases in the 
stock of such corporations, together with 
a steady expansion of their manufacturing 
capacity. Some of the companies, es- 
pecially the Schuckert corporation, made 
enormous investments in electric installa- 
tions of the manufacture of calcium car- 
bide, putting in the machinery at their 
own prices but receiving for it little or 
nothing except stock in the carbide 
plants. Thus the supply of acetylene 
material was soon far beyond all legiti- 
mate requirements, prices collapsed, and 
the carbide industry suffered a serious 
and permanent reverse. 


Another heavy blow for some of the 
German electrical manufacturing com- 
panies has been the failure of the stor- 
age-battery traction system for tram- 
ways, which is now conceded to be prac- 
tically hopeless. When electric traction 
was introduced into this country, mu- 
nicipal governments were timid and hesi- 
tating. They objected to the overhead 
conductor because it was considered un- 
sightly and dangerous, and in order to 
obtain any franchise at all the tramway 
companies and the electrical) manufac- 
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turers who were behind them had to agree 
to furnish cars that would dispense with 
a visible trolley. This meant either the 
underground-conduit system—which is 
so expensive to construct as to be justified 
only by an enormous traffic—or a reli- 
ance upon storage batteries, and the com- 
panies generally had recourse to the lat- 
ter. The extent to which this has been 
done may be inferred from the fact that 
one company in Hanover has at present 
274 accumulator cars in service. There, 
as at Halle, Hagen, and many other places 
they have been found so heavy, costly, 
and subject to explosions as to be unre- 
munerative. At Berlin, where many 
hundreds of them have been in service, 
all are to be abandoned and recourse had 
to underground conductors for centrally 
located streets and overhead wires for the 
less crowded and suburban sections. 


The net result of all these conditions 
was that some of the electrical manufac- 
turing companies of Germany which had 
gone on organizing and supplying power, 
lighting, carbide, and other plants, not 
only at home but in Russia, Scandinavia, 
Austria-Hungary, and other European 
countries, were caught with all sail spread 
by the turning tide and adverse gale that 
set in during the summer of 1900. In 
the stormy weather that ensued, most in- 
dustrial stocks declined sharply, the 
investing public became alarmed and 
timid, the failures of the Leipziger 
and other banks followed a few 
months later, and led on to the situation 
of which the meeting of last week at 
Nuremberg has been the ultimate result. 

The encouraging features of the pres- 
ent conditions are the fact that the credit 
of several of the oldest and strongest 
of the electrical companies remains un- 
shaken, the general feeling that the bot- 
tom has been reached, that the obliga- 
tions entailed by a system of forced de- 
velopment have been mostly liquidated. 
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Massachusetts Franchise Laws and Conditions 


When the promoters of a corporation desire 
to secure a charter in Massachusetts they are 
required to prepare a certificate showing the 
amount of capital stock, the names of the in- 
corporators and the organization of the com- 
pany. Having done that, before the corporation 
is entitled to do business in the State, they have 
to prove to the State Commissioner of Corpor- 
ations that the capital stock has actually been 
paid in, either in cash or by property which, 
when given a fair and reasonable value, will 
satsify the Commissioner that the conditions 
of the law have been observed. Should the 
incorporators fail to do this they render them- 
selves liable as partners in a firm. 


The Railroad Commissioners of Massachu- 
setts have issued the following statement of the 
conditions under which street railway locations 
will be approved: 


In acting under the provisions of Chapter 399 
of the Acts of 1902, the Board of Railroad 
Commissioners will make the following re- 
quirements a condition of approval of locations 
granted to street railway companies: 

Every location must be accompanied by a 
plan showing the place in the highway to be 
occupied by the railway (including turnouts) 
and by trolley poles. The plan should also 
give grades and street lines, and such other 
information as may be practicable. 

The following conditions should be attached 
to grants of location: 

1. T-rails to be not less than 60 lbs. per 
yard in weight. . 

2. Ties to be of suitable timber, not less 
than 7 ft. in length, 6 ins. wide, with 6-in. face, 
and spaced not more than 2 ft. on centers. 

3. The roadbed to be constructed with at 
least 18 ins. of suitable ballast below base of 
rails and properly. drained. 

4. When practicable the railway to be con- 
tinuously either on one side or in the center of 
the driveway, and separated from the drive- 
way, with a clearance from any obstruction of 
at least 414 ft. on tangents and more in pro- 
portion on curves. 

5. The roadway independent of the railway 
to be of sufficient width to properly accommo- 
date other travel. 


6. Crossings of railway from one side to the 
other of the highway to be avoided; but if per- 
mitted, only with provision for proper regula- 
tion respecting the operation of cars and re- 
striction of speed. 

These requirements are not to exclude other 
suitable conditions and restrictio s by local 
boards or by this board, as the circumstances 
in particular cases may require. 


Trade Notes. 


The Phoenix Glass Company has removed its 
Chicago office to 206 Wabash avenue, at the 
southeast corner of Adams street. Mr. E. 
H. Fox is the Western agent. 


The United States Coal Company is about to 
equip its soft coal mines at Dillonvale, Jef- 
ferson County, Ohio, with electrical ma- 
chinery, and has purchased from the West- 
inghouse Electric and Manufacturing Co. 
two 150-kilowatt, 530-volt, direct-current 
generators and two Io-ton electric mining 
locomotives. 


The C. W. Hunt Company received a gold 
medal, the highest award of merit at the 
Dusseldorf Exhibition, which has just 
closed, for its exhibit of the “Hunt” Con- 
veyor. 


The Metropolitan Switch Board Company, 
through President T. J. Murphy, says that 
the report widely published to the effect that 
this company was controlled and operated by 
the American Union Electric Company, 
which is in financial difficulties, is not true. 


Sargent, Conant & Co., of Boston, Mass., have 
purchased the construction business of the 
Hawks Electric Co. of that city, together 
with the good will, stock and tools, and will 
complete its outstanding contracts. 


The Alabama Steel & Wire Co., which has 
been seeking a location for a large furnace 
and steel plant to supplement its wire plant 
at Ensley, announces that it has settled on 
Gadsden, Ala. 


The Stanley Electric Manufacturing Com- 
“any has gained a decision before Judge 
Lascombe, of the United States Circuit 
Court, to the effect that its “AO” and “@” 
transformers do not infringe the Stanley 
patent No. 469,809. The decision was given 
in a suit brought by the Westinghouse Elec- 
tric Manufacturing Company against the 
Orange County Gas and Electric Company. 


| 
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Street railway companies, electric lighting companies and gas companies which desire their reports to appear in 
the Financial Bureau of THE ELECTRICAL AGE are requested to forward the information so that it may reach us 
by the 20th of each month. Monthly reports are requested showing gross receipts and when possible operating ex- 
penses. Companies are also requested to furnish the highest and lowest prices for which their stock has sold in the 


market for the previous month. 


Street Railway and Other Statements 


Companies. Date. 
Albany & Hudson Ry. & P. 
July 1 to Sept.. 30 


Athens Electric Ry.............. Oct. 
Jan. 1. to Oct. 35S e ee eee 


Bennington & Hoosick Val. 
July. 1 to Sept. 30 


Binghamton Railway.......Sept. qtr. 
Brooklyn Heights R. R.....Sept. qtr. 
Catskill Electric Ry.........Sept. qtr. 


Central Crosstown, N. Y....Sept. gtr. 


Cincin., Dayton & Tol.......... Oct 
June 8 COO CG. Fae eee 
Cleveland, Elyria & West....... Oct. 


Janu to \OctAigig: Oe ace eee 


Coney Island & Brooklyn...Sept. gtr. 


Coney Island & G. End. 
July 1 to Sept. 30 


Dry Dock, E. B,& B.,N. Y. .Sept. qtr. 


East Ohio Traction............... Oct 
Elgin, Aurora @ Southern......Oct. 
JBNe  Tton ctr sta et eee 
Elmira, W. L. & Ry.......... Sept. atr. 
Forty-second St., M. & St. N. Ave. 

Sept. qtr: 
‘Galveston City Ry.............. Sept. 
Jan foSsept.36 ee eee 


Hamburg, N. Y., Ry. 
July 1 to Sept. 30 


Gross Earnings. 


1902. 


61,782 


4,756 
38,001 


11,919 
64,865 
3,216,894 
| 3,728 
98,342 


41,747 
226,249 


28,242 
245,177 


489,066 


25,037 
150,106 
17,306 


33,648 
189,307 


$53.563 
200,136 
17,486 


127,700 


19,663 
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IQOl. 


59,588 


4,038 
31,781 


12,947 
61,882 


3,053,801 


ee 2 66 


vies) lobe 


22,735 
211,760 


525,551 


24,752 
153,742 
14,645 


28,577 
169,109 


47,612 
189,230 
11,580 


92,078 


2,852 


Net Earnings. 


1902. 


26,227 


3,363 
23,976 


5,009 
30,883 


1,455,577 
1,286 


31,334 


19,099 
112,395 


12,212 
109,749 


227,519 


2,718 
39,468 
7,224 


12,607 
84,519 


17,220 


91,042 


8,240 
39,125 


8,191 


IQOT. 


17,677 
2,797 
19,217 


5,822 
30,858 


1,122,804 


eeeevee 


243,442 


1,862 
40,080 
6,063 


T7013 
84,085 


12, 176 
82,335 
3,834 


28,003 


O51 
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Companies. . Date. 
-Harrisburgh Traction........... Oct. 
Waite betes OC Sty eds 
Houston Electric Co. ........... Sept. 


Hudson Valley Ry. 
PHI TCO POE Dt. 0 sons se cas eece 


Manhattan Railway........ Sept. qtr. 

Mexican Telephone............. Sept. 
Por .seven months. .3. nec... 

Minneapolis Gen. Electric...... Sept. 


Olean Street Ry....July 1 to Sept. 30 
Mates Ie LOC pte 80s ch trek eek 5 


Richmond Light & R. R., N.Y. 
: Peete SCDUE Ls. osu. os on 


Rochester Railway.............. Oct; 


Rochester Street Railway. ..Sept. qtr. 


Rochester & Suburban 
JilyotT Lop ept, 30 


Savannah Electric Co........... Sept. 


Southfield Beach, N.Y......Sept. qtr. 
Southern Boulevard........Sept. qtr. 


Staten Island Electric Ry. 
ilvanton wept, 1 


Staten Island Midland....... Sept. qtr. 
Bisco wliss! cansit Co... 5.053... Oct. 


Syracuse Rapid Transit 
July to Sept 30 


Tarrytown-W. Plains & M’k. 


Sept. qtr. 
Terre Haute Electric........... Sept. 
EAE IA VE sc INGES sey oS os Sept. dtr, 
Thirty-fourth St., N. Y......Sept. qtr. 
Toledo Railways & Light ....... Oct. 
Twenty-eighth and 29th St., N. Y. 
Sept. qtr. 
Twin City Rapid Tr............. Sept. 
Math d- FOr SEDC aSOb. sk. s sks 
Ecwveek: LTWNOMS tings wate Cok. 
axis tO WNOV- TA ie &., Aes ee 
Union Railway, M. Y........ Sept. qtr. 
United Traction, Albany......... Oct. 


mame tO CO charsT eo eek aaa b 


Gross Earnings, 


1902. 
37,447 
382,573 


32,282 


103,841 
2,495,112 


20,907 
139,937 


41,625 
18,401 
43,927 
20,085 


91,552 
338,108 


23,358 
42,882 
123,998 
163,685 
3,209 
17,533 


52,004 
58,681 
603,402 


182, 741 


23,962 
er loa te’ 
595,973 
121,765 
124,487 


48,627 


339,669 
2,667,095 
71,126 
3,094,850 
208,874 


133,305 
1,243,794 


I9OI, 
22.103 
325,145 


275537 


107,743 
2,093,277 


18,119 
122,659 


35,998 


79,972 
259,973 


23,790 
38,402 
47,492 
127,425 
1,938 
18,272 


79,908 
56,157 


_ 531,509 
166,796 


22,8901 
32,156 
599,406 
117,765 
114,666 


44,808 


308,393 
2,340,165 
61,093 
2,713,159 
271,961 


cee eee 
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Net Earnings. 


1902. 
15,092 
166,527 


14,478 


20,658 
1,150,171 


9,548 
03,131 


18,760 
10,266 
20,635 
8,993 
45,107 
162,740 


10,290 
20,080 
47,697 
55,706 

1,501 


5,734 


19,297 
33,557 


81,517 


7,162 
12,773 
293,818 
47,146 
64,004 


21,200 


200,058 
1,475,775 


100,379 


IgOI. 
9,592 
128,818 


12,707 


44,843 
781,147 


8,168 
54,125 


20,280 


9,485 
20,111 


34,821 
115,583 


II,QOI 
16,538 
23,605 
43,795 
338 
7,162 


37,805 
24,345 


eee reve 


44,011 
60,050 


21,148 


185,262 
1,271,318 


ore eee 
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Companies. Date. Gross Earnings. Net Earnings. 
1902. 1gol. 1902. 19Ol. 
United States Telephone Co. : 
6 months to Aug. 31 TAA COSMOS) Ae ies 64;401- eee 
Westchester Electric 
July 1 to Sept. 30 75,087 72,810 13,264 3,726 
Westchester Electric ...... Sept. qtr. 75,686 72,809 9,537 13,203 
Yonkers Electric Ry....... Sept. qtr. 74,195 63,088 20,320 20,987 
Youngstown-Sharon Ry. & L.. .Sept. a0), Ole aie i see ecaste 17;257'A= paeecnte cate 
Jani to’ Septi 330-87 eee BIAS oly din Nate, 130,14. 0 eet 
Stated Reports of Companies 
Manhattan Railway Co. 
OPERATIONS FOR YEARS ENDING SEPT. 30, 1902 AND 1901. 
Year ending September 30. 1902. IQOI. Increase. Decrease. 
Earnitigs {rem opetationi eres $11,007,746.33 $0,620,563.98  $1,447,182.35 
Operating -expenses., =...) eee 5)545,395-2 5,328.649.04 216,740.20 
Net ¢arnities: ... ict ee eee $55522,351.09  $4,2901,914.94  $1,230,430.15 
Other Ancomesw .: cee ee 515,800.00 835,308.32 $319,508.32 
Gross ANCOMe & 6. oe ene $6,038,151.09 $5,127,223.26 $910,927.83 
Interest\on. Dondss.-5- 4a. eae 1,809.680.92 1,809,680.92 
(PAMES chee. 5 sheet ett Acer taeeemeeee 902,408.14 873,451.23 28,950.91 
Total interest and taxes... .2.0.. $2,712,089.06  $2,683,132.15 $28,950.91 
Net" income: eee. cece 3,326,062.03 2,444,001.11 881,970.92 
Dividends, 4 per cent. on $48,000,000. —1,920,000.00 1,920,000.00 
surphis “tor sthe syeate. sen eee 1,406,062.03 524,091.11 881,970.92 
Surplus balance, profit and loss, Sep- 
tem beryo,”. 10007 «. eee ie ee 4,442,265.41 
Surplus balance. profit and loss, Sep- 
tember 30; 1001 | 2h as. wee See 4,966,356.52 
Surplus balance, profit and loss acct.. $6,372,418.55 $4,966,356.52 $1,406,062.03 
Operating per cent. (incl. all taxes).. 50.10 55-38 5.28 
Operating per cent. (excl. all taxes).. 58.25 64.46 6.21 
Passengers carrieds snc fee 223,427,283 194,152,316 20,274,967 
BALANCE SHEET, SEPT. 30, 1902. 
Assets— Liabilities— 
Cost of road and equipment...... $80,082,272 Consolidated capital stock....... $47,999,700 
Cost col 4éasées ian vane ee eee 14,014,000 Subscriptions to increased capital. 300 
Other permanent investments: Funded debt (including $4,000 N. 
real estatesa teen een eee 3,237,448 Y. Electric Ist mortgage 7’s 
Central Trust Co. of New York, called for redemption)...... 39,545,000 
trustee etc aint atprase serene 43503 "Taxes in siitigation:.. Sha eee 3,330,440 
Suppliesson wander eae eae 222,756 Interest due and accrued........ 186,414 
Due ‘byvagents?: s26+ eee ee 906,-- Sundriesscicz 32s se a ee 292,362 
Due‘ by ~otherssanes once ee 7.871 ° Dividends sunpaid...c2s see 12,358 
Open accounts ack wee en 41,243 Coupons due, not presented...... 60 
Cash onthan ds wea te ie oe 270,743 * “Diuettor;waresmn. co) ae eee 122,221 
Loaned: on ‘coilateral. 4.3, 0... 1,122,250 Due for supplies and taxes....... 1,049,609 
Prepaid ansurancenen icone 13,9020... ‘Open accounts fe 44-, wie 545 
Sundries ae eee ae ee 27,Aca>  Proht.anduloss. stinplus.6. eereaee 6,372,418 
Convertible bond certificates.... 42,035 
Eotals: Gr eaanic he treet sais $99,045,463 TOtalincch cents ite eee $99,045,463 
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In the absence of President Gould, Vice- 
President Skitt read the following report: 

The statement of operations for past year, 
showing an increase of over 29,000,000 in the 
number of passengers carried and a de- 
crease in the operating ratio, is an encourag- 
ing indication that the results which were 
predicted when the stockholders decided to 
equip the system with electricity will be 
more than realized, particularly as only one- 
half of the line had been under full operation 
since September 15 last, and that the high 
cost of fuel has materially increased ex- 
penses. Since the last annual meeting sub- 
stantial progress has been made with the 
new equipment. The Second and Third ave- 
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nue lines have been completed, with 608 cars 
in operation. The Sixth and Eighth avenue 
lines, on which 80 cars are now running, 
should be finished not later than April 1, 
1903. The electric apparatus, method of 
generating and transmitting power, and the 
equipment of cars, has proved highly satis- 
factory, having met our expectations, and 
generally exceeding them. Among other im- 
provements the new extensions and station 
in Bronx Park, the stations and elevators at 
r1oth street, new yard and shop facilities are 
being pushed - as fast as material can be se- 
cured and another year should see their 
completion. 


Third Avenue Railroad, N. Y. 


BALANCE, ETC., SEPT. 30, 1902. 


Assets. Liabilities. 
Cost of road and equipment..... $29,366,587 Capitals Stock micenetate wre ey ie $15,995,800 
Stocks and bonds of other com- Butrded Vdebtlcearcascusess ees a $40,000,000 
SEI eee caine Gree aaa 10,455,290 Interest on funded debt, accrued, 412,500 
Ses OLE ANG e eel fois ae Sis dares 83,261 Dies onwzopen : accoumterer. a..o 3. 50,385 
Due by open accounts. ....0....% 12,035,720 axes! 2CCKUCC .o.e tere woeereeye oe 76,762 
Serra ee ait ae afriesd en aa 3,071,501 
PROM AIC SINSUTAUCe, 5 yes. oa aa scans 11,90 
Pee COVA DIC. Cong sot i be tee des 214,309 
New construction to be distrib- 
tate ee CONG ae so vied ser So 1,143,387 
Pront and loss, deficténcy....... 753,304 
TEED Geo SE ae ec $57,135,447 SPOtal eee |.) eo Sete eee eee $57,135,447 
Union Railway, New York. 
BALANCE SHEET, SEPT. 30, 1902. 
Assets. Liabilities. 
Cost of road and equipment...... $6,447,305 Cantal eSstockt sn. .tAcwn omer rn $2,000,000 
Suoniies. of; Nand, :.....6 60. Len as 225,245 Funded idebt.2.~... 325, 2,000,000 
Bre MEE ACCOLMNLS o. 4. odds os Vet) pintehe 1,836,039 Interest’ etc e e es a ck keane ,660 
Ge THAT CLy ai ev detes ob es ack 126,427 Openreaccounts i). eres eee eta 4,087,339 
Pront\ atid sl0sse Surplus. sce «acre 531,071 
Bikes Ge We tisis ca seh od eno $8,635,077 EOtal uc ctac oat: Meeeeri tera chr. $8,635,077 
42d St., Manhattanville & St. Nicholas Ave., N. Y. 
BALANCE SHEET, SEPT. 30, 1902. 
Assets. Liabilities. 
Cost of road and equipment..... $11,062,475 Canitalestock. common ns Ways okt. $2,500,000 
Stocks and bonds of other com- Real westates morteace, ..: edi «<< 100,000 
WATS S rere her cthy ase hho oes 0s 1,500 Funded debt.................006 2,700,000 
Constriction. Cost: Expresses: . «2 10,589 Loanseandubills -pavaplesccy.rs c> - 214,310 
DMtplieenon atitdatesc. same aes oss 10,500 Interest on funded debt, due and 
Due by agents on account of COTE Mem tae cae ohites cree tnceninte 6,000 
PIE ep rie aces Bete oe etoera 438 Other interest due and accrued... 17,179 
GPaGtOme HAN pave carey seinetes ates» 48,496 (Paes CUesand ACCrued tuck mr bu ssn 55,804 
PG APPACCOUNEY is eee tat pat os morsels 2,890 Duewions sdppiestises wis eo ee. 92,365 
Prepaid | AlSurance, wits ee aie vere ee 2,374 Due companies and individuals... 5,926,673 
Proft and loss-(deficiency) i230. 473,159 
SWeGet thee ots eae ete wre Powis. cates $11,612,421 Maar Fat eq ten dip ett $11,612,421 
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Sixth Avenue Railway, New York. 
BALANCE SHEEET, SEPT. 30, 1902. 
Assets— Liabilities— 
Cost of road and equipment...... $2,373,8e2-.-Capital Stock 7 .Gn esa. Bee re. 5 $2,000,000 
Stocks and bonds of other com- Due companies and individuals... 18,734 
PANIES 7.2088 ine cet eee 4,800. .; Profit-and ‘loss surplus. 7 eaeeee 433,939 
Gash? on hand sfc. pepe ees 74,051 
TOCA SE CET oe Glen ea nnr tara $2,452,673 Total le ade ae ee $2,452,673 
Coney Island @ Brooklyn. 
BALANCE SHEET, SEPT. 30, 1902. 
Assets. Liabilities. 
Cost of road and equipment.2.. 4 $3,400,751 Capital stock commons... $2,000,000 
Stocks and bonds of other com- Funded! debt:... va... eine oe 2,000,000 
PANlesy ne Wl? wo ee eee eee $1,000,000 Loans’ and bills payable. 12 sarees 95,028 
Other permanent investments.... 57,083 Interest on funded debt, due and 
Supplies-ion-hands.uee. a eee 57,589 ACCriLeds «<4 «ce 2 eels ee 46,750 
Accrued: interest, ©. 25-0. oe 46,750 Due for, ‘wages: ....7<. +n eee 3,034 
Due: by, open accounts)... s.. 2.6. 64,586 Due™for “Open accounts. eee 63,603 
Cash -oniharndiyits, cases car ee 114,277 Rentals due and accrucdi saa 146,209 
Prepaid ansurance.. 2. eee 15,347 Due for: “supplies;(. 0). sso. eee 43,031 
Accrtted ~ taxess:..% .. (Gs) 76,948 
Profit and. loss, surplusy eyes 290,780 
POA cca es 2 gees $4,765,983 Total.3. 235 £2. 4 $4,765,983 
Hudson Valley Railway. 
BALANCE SHEET, SEPT. 30, 1902. 
Assets. Liabilities. 
Cost of road and equipment...... $5,640,544 Capital stock; come. ....05. eee $3,000,000 
stocks and ;bends, ga eemre. os asa 960. Kundéds debts .2 cena 2,985,500 
Accrued interest cash reserve..... 51,700 Loans and bills payable. ..:.... a eomeoae 
Other permanent investments..... 106,136 Interest due and accrued on fund- 
Supplies One Nand) aes eae, 26,363 ed debtinw.ds 5. 02 kei eee 24,023 
Treasury, (Stock J. i. nopeeaetg ne 277,000 Interest due and accrued (other : 
Consolidated first mortgage bonds 844,000 than “ debt) \.......00 205500 ee 13,022 
Open accounts: Acts eee 38,248 Allowances: for ‘taxes. >. Gee 580 
Gash on) hand, yen ee 31,640 Surplus: account.y. ss. . eee 61,600 
Prepaid taxes 220, wu ase 2,631 Opens -accotints.404....6 re 67,484 
Prepaid, ansurance>. +e oo eke 3,389 Allowances for instirrance...... 75 
Cash reserve accident fund........ 4,849 
Profit and loss deficiency......... 13,867 
Damage -stuspense account........ 5,410 
TPotalussy 2... cases tees ee ene eae Potalits.: 4 aoe eee $7,047,346 
Syracuse Rapid Transit. 
BALANCE SHEET, SEPT. 30, 1902. 
Assets. Liabilities. 
Cost of road and equipment...... $7,782,464 Capital stocknconi.... ce eee $2,750,000 
stocks and bonds 77.5). e eae 34,916 Capital ‘stock pret. 72500 10 eee 1,250,000 
Other permanent investments..... 82,8690 Funded* debtaxtcs. Jha Cone ee 3,250,000 
Paying: Ass essients.tvc. tne monroe 66,213 Second mortgage bonds. iis. 4m _ 586,000 
pupplies son thamd nce eehans tame 16,215 Loans jand. bills, payable... «eee 25,000 
Open: accountscues hone eee fe 15,782 Interest “due: and accrued... eae 31,915 
Cash or and (ois). ieee eee 26,089 ‘LaX \f€Strye dss cee. ener 22,721 
Injuries and damages reserve..... 26,319 Qpeh accounts a... eee 14,004 
Prepaid: Mistifa pce non ae ane eee 1,018 Profit-and doss: surplus, nan coe 125,934 
Construction Valley Theatre...... 3,775 
LOL at 5 ee ro ho ks en aCe $8,055,664 otal. castincyckin ike Bae eee $8,055,664 
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Montreal Street Railway. 


REPORT YEAR ENDING SEPT. 30. 


Assets— | 1902. 
SA Be SES AOE a RU a Oe $3,539,823 
PeeremnME ESOL CES Pe ee Veh ian whe sr. aS hicy gk yl hee te 3,003,008 
preeeeceaterane: bindings © See alta cess det ce dates Pi manas AE 1,616,925 
Meemnnoer Ty ScOck. atid “DONCS io. chr eee ek 6 ke wis etmek I,150,207 
SOLS, Uiy. cel ie, i) GS Fgh A AAR a Na sg Ra Sten 76,086 
ee receivatien ou yikes kets go ads waters ue ek 57.297 
Cash in bank SIC RSE SHIA TSC eget etc A tere ES SAGA ancee ook ae Oe Nes 95,382 
peeereonsceposit with ‘citysols Montreal... 0. fea iss coe te die c ceseca ses 25,000 
EGET 1 WE ECR DBS TEES TR aa ee el ol a et 100,000 
WiememOe Ry eorcut sACCOUNE 15. 6 foes. «a ks ce ds nacht Bei 122,501 
Serer Veto Call inal; ): ky it hoe ok el hse eas: be 

Total. assets =... RN Eee Ray. . f yk Garey age ake Sees $9,855,360 

Liabilities— 
ee mI ME eS ok ee. ee ios bo oie ocak $6,000,000 
eee ee ia. aes ce hy Cl vcka on 0g BoM eee acn eebeutA 2478233 
ree mn een Rt ee eee, RY CE ak 6,035 

eee MPMI Ne otal Mo res cy oa ve gives > Feds ets vemecelel cai Dee. 
PU mMAMINOMM EL Ge tt en ey ea ces ae dade ohana 100,808 
MEI REN ie ge oe ig Pao cl oe tay ee ee 33,275 
Peele PAbHINGS. -. ou vies va one ce eas Ath Ae en ee Oe 101,748 
Ri OE ue 2 86, Fi a soe Aca a'g & ceeeec aoe be 0458 ao a an Pe dee 8,490 
J PIPER ON GS 0 2eo0% (SE aa a ge OP ce a Op 1,057 
NR eR eC OEE Gp cele, ohne We Oss ce hs ose sp vig ao oaand eoteae 20,401 
peIsOetiSeraccOuUnTS. ........0. Rute Sem Ve. Fae tt caries ee 62,490 
Se Morey MH gece. sos oid ois 3 eg Cates vacniS «BESO. Ceneaeee 
Div. a Se 5 ee MP a Bs lw ose Rod obels ae whe ete © 150,000 
Contingent NT GLIA eee 2 Loe Ae Miele, een. =, RR ee tO 3 ae, dak Aaah s 183,766 
me Seat MARTIN Sir fot Nes sy) ise Sted wa + obs bdo Bote os 204,222 
fe ese oe OE ERE: Fecha Me eed AE, Soa’. as des oh vee oe 508,836 
ies Me Aes ais! es RE ee ony a ee ie $9,855,300 

IQOI-2. 
SE PC ARE LOG eh on ke eo) Aaa foci nd wins s KOS cat il Bh Ee Pana 49,947,467 
EE Oe ies tee Soe aaah iota cet Ravnie we ad tien go PR oes + ae thin tahe oh TR077 501 
RMR OLIGO EEE AE ne alt otek ee OG a ah alee ana ee ua ans hy Gh le a $2,046,209 
Seer pe rue SO meet O NGOS 6rd ey ia2'G wes ae OR acct aon ced ome ale wee ete s TE SS,.170 

Peer mperating expenses fovcar earnings. v-.4.. 0720.4 +a 420% °4{50.30) 
WE Sy SW Big ois Reged st beet ag aM Ree ARI OE Oe $911,033 
Peper POO CH te yon e sary oc ocd ceane edhe loti ssi atm ely Pabcelate isin cenleake $210,066 
ORME ACES ON SR CR irre tee cee 8 oles kM es Dea ald © bah’ sloop a's aban Dioal alee 600,000 
Ho Be SESE a ag Gees STS Is a oe a REC oN Bae 
ert COmN IO Lies fee ey Seve wlce del dees acute es 100,000 
LTS SSS ees ole ang ae ei ae oS ES a $910,066 
SUSAR 0) My Ga Uo ol 0a ak Se ae ete O08 ge TT $967 


President L. J. Forget says: The earnings the year $1,500,000 of 4 I-2 p. 


713 


IQOI. 


$3,239,814 
2,839,704 
1,588,739 


core eee 


57,194 


$9,320,383 


$6,000,000 
973,333 
6,035 
1,100,000 
103,916 
5,150 
93,006 
7,027 
1,957 
18,338 
63,608 
9,267 
139,200 
191,056 


607,870 


$9,320,363 


1900-01. 
46,741,660 
14,215,784 


$1,900,680 
1,105,267 
(58.52) 


$795,413 


$146,162 


$747,862 


$47,551 


c. debenture 


continue to increase in a satisfactory man- bonds were sold at par to shareholders to 
ner, and the ratio of operating expenses to pay off the loan incurred by the purchase 
gross earnings shows a substantial decrease. of the Montreal Park & Island Railway Co. 
Owing to the heavy expenditure required and other purposes of that railway. Owing 
to place the Park & Island System inthorough to delay in the delivery of electrical machin- 
repair, its total revenue has been absorbed ery, the whole of the water power con- 
and no interest has been received by us on tracted for will not be in use till the Ist of 


our holdings of its stock and bonds. During November. 


” 
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Consumers’ Gas Co., of Toronto. 


The annual statement shows the receipts 
for the year, from gas sales to be $771,982.40; 
from coke, $50,868.31; tar, $8,445.20; am- 
moniacal liquor, $10,282.03; office and house 
rents, $1,847.21; interest on debentures, $4,- 
285.13, making a total: of .$847,730.28.. slhe 
expenses amounted to $509,800.39; dividends, 
$175,000; interest, $0,672.92; the total dis- 
bursements being $694,473.31, leaving a bal- 
ance of $153,246.97. Deducting the cost of 
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repairs and renewals for the year, $117,- 
196.36, the net profits amounted to $36,050.61. 
Manager Pearson referred to the recent 
large increase in the consumption of gas, 
owing to the large number of people using 
gas for fuel on account of the scarcity of 
anthracite coal, this increase amounting for 
the month of October to about 37 per cent. 
over the corresponding period of last year, 
and which increase the company had been 
able to meet having recently put in a number 
of additional retort benches and their other 
benches being in first-class condition. 


Financial Notes 


Consolidated Telephone Co., of Buffalo, is 
arranging details for a bond issue. 


_ Bell Telephone Co., of Buffalo, will increase 
its capital stock from $5,000,000 to $10,000,000. 


Stock Quotation Telegraph Co, has called a 
block of 1888 bonds, to be redeemed next 
February. 


Bay Cities Water Co., of California, will issue 
$10,000,000 bonds, it being capitalized for 
that amount. 


Syracuse Rapid Transit directors have decided 
to build to Oswego, the estimated cost be- 
ing $1,000,000. 


Westborough & Hopkinton Street Ry., of Mass- 


achusetts, has issued $40,000 5 per cent. - 


bonds for funding the floating debt. 


American Telegraph & Telephone Co, had out- 
standing October 20 3,042,697 instruments, 
against 2,406,979 the same date in IQOI. 


North Jersey Street Ry. has had its Newark 
property assessment reduced from $2,075,000 
eo $1,240,979 by decision of the Supreme 

ourt. 


People’s Gas & Electric Co., of Xenia, O., offer 
through T. B. Potter, at par and interest, 
$135,000 first mortgage 5 per cent. $1,000 gold 

onds. 


Lake Street Elevated Ry., of Chicago, sold last 
month a block of $130,000 5 per cent. car 


trusts to the Illinois Trust and Savings Bank 
and Blair & Co. 


People’s ‘Tramway Co,, of Killingly, Conn., 
has called for redemption all its $600,000 5 
per cent. mortgage bonds dated October 2, 
1899, at 105 and interest. 


High Electric Speed experiments on the Fossen- 
Berlin military railway have shown that 75 
miles an hour can be maintained without 
serious wear of motors or roadbed. 


Consolidated Gas Co., of Baltimore, has secured 
A. S. Miller for general manager, and this 
is regarded as a concession to the opposition. 
Mr. Miller ranks high as an engineer. 


Hudson River Electric Co., through E. H. Gay 
& Co., offer at 1or and interest $560,000 of 
the first mortgage 30-year gold 5 per cent. 
bonds, of which $1,500,000 are outstanding. 


An Interurban Electric Line is being built from 
Quincy, Ill., to Bearstown, and from Quincy 
to Niota. Bracey, Howard & Co., of Chi- 
cago, have the contract, which amounts to 
$3,000,000. 


Sterling Gas & Electric Light Co., of Illinois 
has executed a mortgage to the Federal 
Trust and Savings Bank, of Chicago, to 
secure $250,000 first mortgage 5 per cent. 
bonds, due June I, 1927. 


Citizens’ Gas Light & Coke Co., of Finley, O. 
are offering, through MacDonald, McCoy & 
Co., at IoI and interest, $200,000 first mort- 
gage $500 gold 5’s, due August I, 1920, but 
subject to call until August I, 1910, at 100 and 
interest. 


' Metropolitan West Side Elevated Ry. of Chicago 

will build the proposed down-town terminal 
at Jackson boulevard and Fifth avenue, and 
the necessary space and the cost, $1,300,000, 
will be met from the proceeds of extensions 
47s of IQOI. 


Virginia Passenger & Power Co., of Richmond, 
took formal possession of the Richmond & 
Petersburg Electric line November 14. It 
connects the city with Manchester and 
Petersburg and is the longes? electric line 
in the State: 


A Berlin Subway Electric railroad is planned, 
the details now being under consideration by 
the Municipal Council. It is designed to 
extend seven miles through the city to Hall- 
isches Gate and Schoenberg, and the esti- 
mated cost is $14,000,000. 


Stone & Webster, of Boston, have incorporated 
the Metropolitan Street Railway, of Dallas, 
Tex., with $4,500,000 capital, to operate the 
Dallas Electric Corporation, which owns the 
stock and bonds of all the railway and elec- 
tric lighting plants of the city. 


Boston Elevated shares to the number of 1220 
were offered at auction by R. L. Day & Co. 
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in Boston last month, and bought in one lot 
by Estabrook & Co. for 155%. - This block 
represents what the stockholders did not 
take of the 33,000 shares at 155. 


Interborough Rapid Transit Co, is now at work 
on the Brooklyn tunnels, contracts having 
been awarded by the Rapid Transit Subway 
Construction Company. The Manhattan ex- 
cavation was begun November 8th, at State 
and Pearl streets, opposite Battery Park. 


Helena Light & Traction Co., of Montana, has 
executed a mortgage to the Federal Trust 
and Savings Bank, of Chicago, to secure 
$500,000 6 per cent. $1,000 gold bonds, due 
lilye 1.21022, but. subject. to.. call ‘in any 
amounts after July I, 1904, at 105 and in- 
TErest. 


Edison Electric Co., of Los Angeles, California, 
is offering, through N. W. Harris & Co., 
E. H. Rollins & Sons and Perry, Coffin & 
Barr, $1,000,000 first and refunding mortgage 
5 per cent. gold bonds at 102 and interest. 
The bonds are due September I, 1922, but 
after September I, 1907, can be redeemed at 
Imo and interest. 


Oklahoma Gas & Electric Co., of Oklahoma 
City, authorized an issue of $300,000 5 per 
cent, $1,000 first mortgage sinking fund gold 
bonds, due March 1, 1922, but subjeect to 
call, in whole or part, on any interest day 
at 105 and interest. These bonds were of- 
ered by Baker, Ayling & Co., of Boston, at 
IOI and interest. 


Chicago Union Traction Co.’s finances have 
come in for a good deal of comment during 
the past month, and some of the statements 
are misleading. The company has a floating 
debt, and so had the subsidiary companies 
when they were taken over. The notes of 
the West and North Side companies, how- 
ever, do not now exceed the floating indebt- 
edness at the date of the leases. 


Electric Storage Battery Co. has secured control 
of the Chloride Electrical Storage Syndicate, 
Ltd., of England. This company has been 
in existence several years, and only recently 
reached a dividend-paying basis. The Stor- 
age Battery Co. and the Stanley Electric Co. 
propose to enter the field all over the world 
in competition with the Westinghouse, 
Thomson-Houston and General Electric 
companies. 


Western Union Telegraph Co. got a favorable 
decision last month in the United States Cir- 
cuit Court of Appeals at St. Paul, the case 
being that of the Great Northern Railway 
Co., brought Io years ago to oust the tele- 
graph company from 825 miles of lines, 
worth $2,500,000. The Western Union has 
taken over the lines of the Alabama Midland 
Telegraph Co. The Western Union has suits 
pending against the Pennsylvania. 


Staten Island Electric Lines, now merged and 
controlled by H. H. Rogers and associates, 
are to be extended and improved by an ex- 
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penditure of $1,500,000, with new terminals 
at West New Brighton and Tompkinsville 
connecting with a fast ferry service by new 
double-deck boats to Whitehall street, Man- 
hattan. Application has been made to the 
Dock Commissioners for a 25-year franchise. 
Engineers are now working on details. 


Erie to Buffalo by trolley is the plan be- 
ing worked out by J Latimer and F. 
Halcomb, of Cleveland, their negotiations 
the past month having to do with controlling 
the Lake Shore Traction Company. They 
mean to build from Dunkirk to Buffalo 
under the charter of the Dunkirk & Point 
Gratriot Company, and connect with that 
road in Sheridan from Westfield under the 
charter of the Lake Shore Traction Com-_ 


pany. 


Denver Gas & Electric Co, security holders, 
who are looking for more satisfactory re- 
sults, have appointed a protective committee, 
composed of Ashbel P. Fitch, Warren W. 
Foster, Anton G. Hodenpyle, Philip Lehman, 
Claude Meeker, E. W. Rollins, Dennis Sulli- 
van, George P. Sheldon, Junius M. Stevens 
and W. B. Mahony. They ask that deposits 
be made with the Trust Company of Amer- 
ica, the Michigan Trust Company and the 
Ohio Trust Company. 


Michigan Telephone Co. appears to have new 
internal troubles, and a protective committee 
has been appointed, of which Samuel T. 
Douglas, 85 Moffat Building, Detroit, is 
chairman. This committee represents about 
$200,000 stock. Since the beginning of the 
year the company has been controlled by the 
American Telephone & Telegraph Co., and 
a suit to foreclose the mortgage is pending. 
Expectations: are that the case will be 
reached for trial in February next. 


Texas Oil Companies will probably make use 
of a part of the United States Geological 
Survey report issued last month, notably 
that section estimating the average daily flow 
of 162 wells operating at Spindletop at 
10,000 to 12,000 barrels, and the statement 
that the total production of crude oil in the 
Beaumont-Spindletop field, including oil 
wasted, local consumption and oil held in 
tanks or shipped from the beginning. of 1901 
to May 31, I902, is estimated at 11,688,000 
barrels. 


North Shore Gas Co., of Illinois, has authorized 
an issue of $700,000 first mortgage 5 per cent. 
$1,000 gold bonds, due January 1, 1931, and 
subject to call at 105 after January 1, 1906. 
The Thompson, Tenney & Crawford Co. of- 
fered $150,000 of the outstanding $459,000 
during the month. The gas company has 
long franchises in Chicago suburbs, where 
1,700 meters are installed and 1,200 gas stoves 
in use. It is believed this company will be 
absorbed by the People’s Gas & Coke Co., 
of. Chicago: 


International Telephone Co., of America, with 
headquarters at 719 Thirteenth street, N. W., 
Washington, D. C., has a capital of $200,- 
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000,000, of which $50,000,000 is 6 per cent. 
cumulative preferred, the present issues be- 
ing $120,000,000 common besides the pre- 
‘ferred. The company recently executed to 
the Trust Company of the Republic a mort- 
gage securing $100,000,000 5 per cent. gold 
bonds, due July 1, 1952, without option of 
redemption earlier. The immediate issue will 
be $20,000,000. 


Copper Statistics compiled by John Stanton 
show that the production by United States 
reporting mines for October were 584 tons 
less than that for September. It amounted 
to 24,152 tons. The output of the outside 
sources equaled that of the previous month, 
namely, 2,100 tons. Foreign mines produced 
9,707 tons, as against 9,156 tons in Septem- 
ber. The exports decreased 608 tons, ‘total- 
ing 12,515 tons. Foreign copper production 
in October was 9,707 tons as compared with 
8,960 for the same month last year. 


St. Joseph Ry., Light, Heat & Power Co., of 
Missouri, the management of which is under 
the direct supervision of E. W. Clark & Co., 
of Philadelphia, have sold to Redmond, Kerr 
& Co. $3,500,000 first mortgage 5 per cent. 
35-year $1,000 gold bonds, due November 1, 
1937, without option of earlier redemption. 
The mortgage is limited to $5,000,000, the 
remaining bonds being issuable only for 
future betterments, additions, etc., after the 
completion of the same at 85 per cent. of the 
actual cost thereof. Net earnings of the 
company in I901 were $222,439; in 1902, 
$250,725. 


General Electric Company, of Tacoma, rep- 
resented by Stone & Webster, of Boston, has 
obtained control of all the street railway 
systems of Tacoma, Seattle and Everett. 
They have just let contracts for the develop. 
ment of 25,000 horse power by diverting the 
flow of Puyallup river inter-canal ten miles 
long, giving a fall of 800 feet. This power 
will operate the Tacoma and Seattle street 
railways. They are also negotiating for the 
purchase of the Bellingham Bay Electric 
Light Company, together with a power plant 
which the company is installing at the falls 
of the Nooksack River. 


Interurban Ry. & Terminal Co., of Cincinnati, 
was formed last month by consolidating the 
Cincinnati & Eastern, the Suburban Traction 
and the Rapid Railway, with an authorized 
capital stock of $2,500,000. A bond issue will 
be made for the same amount. The new In- 
terurban Terminal Company will be taken 
over. It cost $150,000 in stock to make the 
merger. An equal amount, with $55,250 in 
bonds, are set aside for new terminals. Con- 
stituent company bond and shareholders got 
bond for bond and share for share of their 
holdings and sufficient new bonds to pay 
accrued interest on the present bonds. 


An Important Decision was handed down by 
Justice Dean, of the Pennsylvania Supreme 
Court, last month. It declares unconstitu- 
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tional various acts of the Assembly permit- 
ting rival -passenger railroads to use 2,500 
feet of an existing road for a connection in 
Pittsburg. The decision is in the case of the 
Philadelphia, Morton & Swarthmore Street 
Railway against the Chester, Darby & Phila- 
delphia Railway, the Union Railway, of 
Chester, and the Chester Traction Co. The 
result of the decision will be to give the 
Pittsburg Railway Co. an absolute mo- 
nopoly of the down-town streets of Pitts- 
burg, and give the Philadelphia Co. a prac- 
tical traction monopoly in two cities. 


Bell Telephone Company, of Buffalo, has 
voted to increase its ‘capital stock from 
$5,000,000 to $10,000,000. Vice-President 
Carlton said: ‘The purpose of the increase 
is to enable the company to issue new stock 
from time to time as its necessities require. 
We are constantly requiring more capital to 
meet our increasing business. We are estab- 
lishing new exchanges and new toll lines, 
and extending the service throughout every 
part of the seven counties within our juris- 
diction. All this requires more capital. The 
increase voted in the capital stock will enable 
us to issue more stock. It is not proposed 
to issue $5,000,000 worth at one time. It will 
be issued in small quantities at intervals 
whenever the money is needed. We have 
over 900 people on our pay rolls and we need 
money.” 


Railways Company General passed last 
month from the Investment Company, of 
Philadelphia, to a syndicate of New York 
and Philadelphia capitalists, who propose to 
develop and extend the properties controlled. 
Railways Company General has a capital of 
$1,200,000, the par value of the shares being 
$10. The company was formed in 1899 by 
W. W. Gibbs and others in opposition to 
the American Railways Company. Control 
passed to a Philadelphia banking house, and 
eventually to the Investment Company of 
Philadelphia. The capital stock was reduced 
last year from $1,500,000 to $1,200,000 on the 
basis of a revolution of assets. The com- 
pany owns the following stocks and bonds 
of electric corporations: 


Total 
issue. Owned. 
Elmira & Sen. L. Ry. (stk). .$300,000 $153,000 


Elmira & Seneca Lake 5s... 300,000 230,000 
Lewisburg, M. & W. (stk).. 150,000 150,000 
Lewisburg, M:.-& WwW. 5s: 2s 150,000 150,000 
Michigan Traction (stk).... 500,000 330,000 
Milton: Elec. L. & P. (stk). .27,750peeeeee 
Montoursville Elec. Lt. Co.. 75,000 75,000 
Montoursville El. St. Ry. 5s. 75,000 75,000 
Montoursville Pas. Ry. (stk). 75,000 75,000 
Newtown Elec. St. Ry. 5s... 300,000 200,000 


City Inspector Shelton, of the light department 
of the city of Richmond, Va., has submitted 
to the. Committee on Light of the City 
Council a table showing the annual receipts 
of the gas works since the year 1800. The 
figures are interesting. because they show 
that the department is just beginning to re- 
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cover from the cut in the price of gas made 
in 1892 and 1893, in which years there were 
cuts of 25 cents per 100 feet. In 1891 the 
receipts were $224,945.75, and the following 
year, with the price 25 cents less, when it 
was argued that the receipts of the depart- 
ment would be larger, they fell to $213,147.05. 
The next year the council ordered another 
cut of 25 cents, making the price of gas $1, 
the present rate, and the revenues from gas 
dropped again, this time falling to $180,853.43. 
The next year the hard times came on and 
the receipts fell to $146,717.22, more than 
$70,000 less than in 1891. In 1895 the receipts 
were larger, and they have been increasing 
year by year since. With two months yet in 
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this year the department is only $42,572.91 
behind the receipts for the last year. It is 
expected that the receipts will be in excess 
this year of too1. Mr. Shelton’s statement 
is as follows: 1890, $216,505.50; 1891, $224,- 
045-75; 1892, $213,147.05; 1893, $180,853.43; 
1894, $146,717.22; 1895, $163,387.78; 1890, $173,- 
717.95; 1897, $188,925.07; 1898, $195,388.50; 
1899, $204,544.11; 1900, $213,195.27; 1901, $221,- 
682.63; 1902 (10 months), $172,299.73. Mr. 
Shelton’s report as to small gas consumers 
is as follows: Meters showing less than $3 
in a year, 292; cost to the city, $1,916.85; 
amount of gas consumed, $292.50; profit on 
gas consumed, $88.05; interest on cost of 
meter, per cent. in profit, 4.6 cents. 


Incorporations and Franchises 


Alabama. 


MontcomMERy—Electric Plant.—Merchants’ 
Light & Power Co., will immediately build 
a light and power plant to cost about $100,000. 
No architect, engineer or builder has been en- 
gaged as yet. Charles G. Abercrombie is 
president. 

OPpELIKA—A syndicate is being organized 
by Frank D. Sweeten, of Philadelphia, Pa., 
to buy the Alabama Light and Power Com- 
pany at Opelika, Ala., and also to build an 
electric line to Auburn, 7%4 miles. The new 
company will be capitalized at $200,000. An 
option has been secured by the new company. 


Arkansas. 


LAKE ViLLAcE—Electric and Ice Plants.— 
Thomas Neely, Frank Strong and James G. 
Yerger have received lighting franchise. They 
will organize a company to take over the fran- 
chise, erect electric-light plant, and to estab- 
lish an ice factory. 


Delaware. 


WILMINGToN—The charter of the Delaware 
Suburban Railway Company, with a capital of 
$100,000, has. been filed. The company pro- 
poses to construct a road connecting with that 
of the Wilmington.City Railway’s. extension at 
Stanton. ‘The road will extend from there to 


Chesapeake City, through Newark, Elkton and 
other towns. 


Florida. 


Mrami—Electric-light Plant.—It is proposed 
to build an electric-light plant, and John B. 
Reilly is said to be interested. 


PrNnsAcorA—Telephone Conduits.—Southern 
Bell Telephone & Telegraph Co., will expend. 
about $20,000 to construct underground con- 
duits for its wires and otherwise make im-. 
provements to telephone system. 


Georgia. 

Macon—The consolidation of the Macon 
Consolidated Street Railroad Co. and the 
Macon Electric Light & Railway Co. has just 
been consummated. The deal involves about 
$1,000,000. The directors have authorized an 
expenditure of $164,000 for new equipment. 

GrirFIN—Water-works.—City contemplates 
improving its water-works, and is reported 
to have engaged Nisbet Wingfield of Augusta, 
Ga., to investigate plans, Address “The 
Mayor.” 


Indiana. 
INpDIANAPoLIS—President McCullough of 
the Union ‘Traction Co., a Widener-Elkins 
property, says that the Indianapolis & Shelby— 
ville line will be extended to Cincinnati. 
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Kentucky. 


Brenton—Telephone System.—W. M. Oliver, 
L. C. Starks and Cecil Read have incorporated 
the Marshall County Telephone Co. Capital 
stock $5,000. 


GEorCETowN — Telephone Plant. — George- 
town Telephone Co. will expend about $25,- 
ooo for improvements to its exchange and 
plant. 


Louisiana. 


Baton Rouce—The officials of the city, an- 
nounce their desire for proposals for lighting 
streets and public buildings of the city electri- 
cally. Details may be ascertained from Mr. 
Edward Wax, secretary of the lighting com- 
mittee. 


New OrLteéANS—Trolley Attachment Manu- 
facturing—Incorporated: Burke Perfection 
Single Wire Trolley Co., Ltd., capitalized at 
$100,000, for manufacturing and introducing 
patented trolley-wire devices, etc. Patrick 
J. O’Keefe is president; Thomas J. Burke, 
vice-president, and George W. Butler, secre- 
tary. 


ATLANTA—The electric plant being built by 
an Atlanta company on the Chattahoochee 
River will cost $1,500,000. The concrete dam 
will be 1,100 feet long from shore to shore, and 
will be 65 feet wide at the base. About 20,000 
horsepower will be developed. 


The Atlanta Railway and Electric Company 
will, in December, inaugurate an increased 
scale of wages on an average of one cent per 
hour. Extra pay is also promised men who 
serve a stated term of years. 


Maryland, 


CuMBERLAND—Telephone System.—George 
W. Randall and Urner G. Carl, of Cumber- 
land, and B. F. Madore, of Bedford, Pa., have 
incorporated the Western Maryland & Hynd- 
man Telephone Co., with capital stock of $20,- 
000. 


Massachusetts. 


Boston—The Watertown and _ Litchfield 
Tramway Company has completed the surveys 
for an electric railway between. Watertown 
and Litchfield, Conn., and will soon award the 
contract for its construction. The proposed 
line will pass through a section of Litchfield 
County that is not reached by an electric rail- 
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way. At Watertown it will connect with the 
Connecticut Railway and Lighting Co.’s sys- 
tem. 


Michigan. 


Detrroit—The Edison- Illuminating Com- 
pany of this city has passed into the hands of 
a syndicate of New York and Boston capital- 
ists that proposes to make extensive changes, 
more than doubling the capacity of the plant. 
The deal is being managed by W. F. White 
and C. W. Wetmore of the North American 
Company of Boston. The new syndicate of- 
fers to take all the stock of the Edison com- 
pany, the par value of which is $25 per share, 
at $60 per share, and, it 1s said, has already 
obtained over 90 per cent. of it. 


Mississippi. 
LAUREL—Woodworking Plant, Etc.—Stand- 
ard Arm & Pin Co., incorporated with a cap- 


ital of $75,000, will establish a plant for man- — 
ufacturing handles, cross-arm pins, etc. 


Missouri. 


NEwTontA—Telephone Company.—Uneeder 
Telephone Co., capital $3,500, by J. A. Hund- 
son, D. P. Weems, G. W. Harrison and others. 

St. JosEpH—Electric Plant—St. Joseph 
Railway, Light, Heat & Power Co. will in- 
crease capital stock from $3,500,000 to $6,000,- 
000. 


New Jersey. 


Mount Hortiy—A trolley is projected from 
here seven miles to Burlington. 

Grantwoop—The Grantwood Steel and Iron 
Manufacturing Company; capital, $125,000. In- 
corperators—E. F. Smith, M. W. Baldwin and 
A. G. Brown. 


New York. 


AtBANy—The Brockport, Niagara & Roch- 
ester Railway Company has been incorporated 
with a capital of $500,000, to construct and 
operate an electric road forty-four miles long 
in Monroe and Orleans counties. The incor- 
porators are: Frederick Beck, of Brockport; 
William Shields, of Waterville; S. J. Spencer, 
J. L. Bock and Stephen J. O’Gorman, of Buf- 
falo; John Helling, of Rochester; Samuel W. 
Smith, of Holley; G. L. Smith, of Glade Run, 
Pa. The terminal of the road will be Roches- 
ter and Medina. 


INCORPORATIONS AND FRANCHISES. 


E.mMirA—The contract for the construction 
of the Elmira-Waverly trolley has been signed, 
and work, it is stated, will begin before cold 
weather. The construction company takes 
over the issue of $400,000 in bonds in payment 
for its work, and the road will, with ten large 
cars, cost about $350,000. 


Urica—Initial steps have been taken for the 
construction of a trolley line from Rome to 
Boonville. Beginning at Rome, the proposed 
line would run to Westernville, North West- 
ern, Dunn Brook, Boonville, Talcottville, Mar- 
tinsburg and Lowville. There is a possibility 
that engineers may be placed on the route this 
winter. 


OneEwA—The authorities of Kirkland have 
granted a franchise to the Oneida Railway 
Company for the construction of its lines 
through that town. 


ItuacA—The projectors of the new trolley 
line which will extend from Ithaca to Auburn 
held a meeting recently at Auburn, and it was 
decided to begin the work of surveying the 
route at once. The road will be forty miles in 
length. 


NracArA FatLis—Niagara Traction Automo- 
bile Company, capital, $25,000. Directors—W. 
R. Campbell and F. A. Dudley, Niagara Falls ; 
F. A. Babcock, Buffalo, 


SALAMANCA—Berney Traction Company, to 
operate a four-and-a-half-mile electric road; 
capital, $10,000. Directors—S. A. Holbrook 
and A. J. Edgett, Bradford, Penn.; W. K. 


Harrison, Salamanca. 


PatcHocur—The Patchogue Gas Co., capital 
$150,000. Its object is to operate a lighting 
plant in the town of Brookhaven, and within a 
radius of five miles thereof. The directors are: 
Troy Meyers and Samuel P. Barnes, of North 
Paterson, N. J.; John Richmond and James S. 
Black, of New York, 


North Carolina. 


SALISBURY—FElectric Plant—Salisbury Light 
& Power Co., has been organized with capital 
of $50,000 to build electric-light and power 
plant (also a railway). N. B. McCanless is 
president; A. H. Boyden, vice-president; J. 
M. Maupin, secretary, and J. S. McCubbins, 
treasurer. 


GastontA—Telephone Systems.—Piedmont 
Telephone & Telegraph Co. has been incorpor- 
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ated, with capital stock of $30,000, and privi- 
lege of increasing to $100,000. It combines the 
telephone system of Gastonia, Kings Moun- 
tain and others towns, and improvements will 
be made. W. T, Love is president, and R. B. 
Babbington, superintendent. 


CHARLOTTE.—A new power house will be 
erected and 18 cars will be purchased by the 
Electric Railway Company of Rome, Ga. The 
improvements, including a six-mile extension 
to Lindale, will cost $250,000. Seymour Cun-— 
ningham of Washington, D. C., is president of 
the company. 


Ohio. 


CincinNATI—The Norwood, Oakley, Mad- 
isonville & Red Bank Traction Company has 
been organized with a capital of $100,000, to 
construct a line from Norwood to connect 
with the Cincinnati & Norwood and the rapid 
transit route at Oakley, and with the Cincin- 
nati & Oakley route. It is designed to cross 
the Madisonville line, and at Red Bank will 
connect with the East End route and the sev- . 
eral Milford lines being projected. ‘The incor- 
porators are: David Davis, Peter Ejichels, L. 
M. Strafer, Benjamin W. Harrison and A. E. 
Cate 


CINCINNATI—The ‘Terminal Traction Co., 
capital, $100,000. ‘The purpose of the company 
is to build a central depot for the electric lines 
from different parts of the State and to pro- 
vide suitable terminals. 


CotumMsBus—The Southern Fast Line Rail- 
way Company.has been incorporated by the 
following: C, G. Grant, Thomas L. Childs, 
Charles H. Wheeler, George W. Sieber and 
Robert Herzer. The proposed route is from 
Cleveland to Akron and Massillon, with the 
right to construct a branch to some point be- 
tween Akron and Massillon to Canton. 


The Galion Gas Light Company has in- 
creased its capital from $35,000 to $100,000.  S. 
N. Blake is president. 


Pennsylvania. 


YorkK—The charter for extensions of the 
York County ‘Traction Company’s electric 
railway lines which will connect York with 
Harrisburg, has been filed with the county re- 
corder. ‘The extension will take in Rossville, 
Newberrytown, Gildsboro, York Haven, Dills- 
burg and Bowmansdale. 
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South Carolina, 


SpARTANBURC—Water-power Development. 
Whitney Manufacturing Co., of Whitney, S. 
C., has purchased Griffin Shoals, on Pacolet 
river, capable of being developed to furnish 


800 horse-power. 


Tennessee. 


CLEVELAND — Electric-power Plant.—Cleve- 
land & Ducktown Electric Railway Co., just 
chartered with capital stock of $5,000, will de- 
velop water-power and erect electric plant for 
transmitting the power. W. B. Eckhardt, M. 
C. King, A. A. Campbell and others are inter- 
ested. 


CuatraANooGaA—The Chattanooga Light and 
Power Company has beeu awarded a contract 
for lighting the city during a period of two 
years. 


CoL,umMBIA — Electric-lightPlant—City con- 
templates building an electric-light plant, and 
has appointed a committee to investigate the 
advisability of taking definite action. Address 
“The Mayor.” 


Texas. 


BrEaumMont—FElectric-power Plants.—Beau- 
mont, Sour Lake & Houston Electric Railway, 
Edward Kennedy, promoter, contemplates 
building three electric-power stations, one at 
Beaumont, one at Houston, and one midway 
between the two cities, 


Dentson—The Lehigh Traction Company, 
which intends to build an electric road from 
Atoka to Coalgate, I. T., has floated its bonds 
and now has all its funds ready to commence 
work.. The line will be fifteen miles long, and 
will be completed within twelve months. 


Vermont. 


BarrE—The People’s Lighting, Heating and 
Power Company, has been _ incorporated. 
Frank Howland, Frank McWhorter, H. K. 
Bush are incorporators. ‘The board of alder- 
men of Barre has granted a franchise. 
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Virginia. 

HamproNn—The Hampton Telephone Com- 
pany has been reorganized. Most of the com- 
pany’s stock recently changed hands. The 
new company’s officers are as follows: Pres- 
ident, W. T. Gentry, of Atlanta, Ga.; vice- 
president, Col. Hunt Chipley; secretary and 
treasurer, S. Gordon Cummings. 


STauNTtoN—The plant of the Staunton 


’ Light and Power Coompany, now in the hands 


of the receiver, will be purchased by Edward 
M. Funkhouser and associates. 


RicHMonp—The Amalgamated Association 
of Street Railway Employes of Richmond has 
begun a number of meetings for the schooling 
of members regarding their obligations to the 
public, their employers and the union. L. 


Washington. | 


TacomA—Charles H. Baker and his asso- 
ciates have secured control of the White River 
Power Company, which was incorporated sev- 
eral years ago as a New Jersey corporation. 
This company proposes to drain part of the 
flow of the White River into Lake Taps, 
whence the water will be carried over the high 
bluff near Sumner. This water power will 
generate electricity to the amount of 12,500 
horse power. The project has been consoli- 
dated with Snoqualmie Falls power plant, and 
to accomplisn this purpose the Snoqualmie 
Falls and White River Company incorporated 
with $2,000,000 capital. The company will 
transmit power to cities and towns scattered 
the entire distance from the British line to 
Portland, Ore. Power for Tacoma, Portland, 
and intermediate towns ‘will be furnished by 
the White River plant, while the Snoqualmie 
Power will serve Seattle, Everett and towns 


_in the northwestern part of the State. 


West Virginia. 
MorcANntowN—Orders have been placed by 
the Morgantown Electric and Traction Com- 
pany for the machinery and rails for the road, 
and plans will be prepared at once for a $100,- 
ooo power plant. The road must be in opera- 
tion by March 22. 
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RAND “IMPERIAL” TYPE i1, 
DOUBLE COMPOUND MOTOR-DRIVEN COMPRESSOR, 
USED BY THE 
UTICA & MOHAWK VALLEY RAILWAY CO., UTICA, N.Y. 


The Rand Drill Co. 


THE RAND DRILL COMPANY, 


XL 


MAKES ALL KINDS OF COMPRESSORS. 
YOU CAN’T FAIL TO BE SUITED WHEN 


YOU ORDER FROM US. i vy ite 


Write for Catalog. 


No. 128 BROADWAY, NEW YORK CITY, U.S. A. 


Get prompt attention by mentioning The Electrical At 


PRENTISS 


TOOL @ SUPPLY CO. 


115 Liberty Street, New York, 
Dealers in all kinds of 


METALW ORKING MACHINERY 


Agents for 
CINCINNATI MILL MACHINE CO., 
CINCINNATI PLANER CO., 
BICKFORD DRILL & TOOL CO., 


GRANT TOOL CO. 
LODGE & SHIPLEY MACHINE TOOL CO., B. F. BARNES, 
and many others. 


BOSTON, PITTSBURG, BUFFALO. 


The ONLY Automobile that 
has won EVERY Endurance 
Contest held in America is the 


HAYNES- APPERSON 


The most practical automobile in ths world 


Runabout, 6 horse -power, 2 passengers, ah 200 
Phaeton, 9 2 500 
Surrey, 9 es os 4 “ * ‘S00 j 
We offer you a proved reliability, ease of access to work- 
ing parts and simplicity of operation that no other make in 
the world affords, at reasonable prices for good workman- 
ship. Look up our records, ask our customers, get our 
free booklets. 


HAYNES-APPERSON CcoO., Kokomo, Indiana 


MACHINERY CASTING OF ALU DESCRIP. 
RAILWAY CASTINGS AND ‘SPECIAL TRACI 


GLOBE IRON WORKS 
The White Manufacturing Co. 


GENERAL MACHINISTS 


556 WEST 34th STREET, NEW YORK CITY 


MANUFACTURERS OF CRAIG GAS ENGINES 


_ At will be mutually beneficial then turiting to mention The Electrical Age 


| THE INTERNATIONAL 
| POWER VEHICLE COMPANY 


UR engines are peculiarly simple. 
They have no dangerous features, 


operate on common kerosene and are 


practically noiseless and odorless. 


The International Engine 
requires but one gallon of oil per horse 


power for Ten Hours’ operation. NO 
OTHER EXPENSE for OPERA- 
TION, MAINTENANCE and 
EQUIPMENT, except for a little 
lubricating (cylinder) oil. 


The International 
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WRITE FOR CATALOGUE AND FULL PAR: 
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The International | 7] = 
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Power Vehicle Company : 

757 Pacific St. STAMFORD, CONN. | 


Gell the Advertiser you saw it in The Electrical Age 


The Roebling System of Fire-Proofing 


Developed the highest fire and water resisting properties in the series of tests conduc‘ed 
by the New York Building Department in 1895-6. This system embraces nine different 
forms of floor construction and three different varieties of fire-proof partitions. It is par- 
ticularly adapted for the special requirements of telephone exchanges, electric lighting 
plants, etc. 72-page illustrated catalogue on application. 


THE ROEBLING CONSTRUCTION COMPANY 


121 Liberty Street New York, N. Y. 


The PHOENIX GLASS CoO. 


MANUFACTURERS OF 


Gas and Electric Globes, Shades, Etc. 


Send for our LATEST PITTSBURGH NEW YORK 
CATALOGUE—Now Ready CHICAGO 


STEEL BUILDINGS, | ORNAMENTAL CAST and 


SHEET IRON. WORK, WROUGHT IRON WORK 


ie STAIRWAYS, BALCONIES and 
LVANIZED IRON WORK, ROOFS, ELEVATORS, 


SHEET COPPER WORK. GAS HOLDERS and TANKS 


DESIGN and CONSTRUCT Gas Plants, 
Cane and Beet Sugar Plants 


BARTLETT, HAYWARD & Co. | 


BALTIMORE, MD. 
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The “Peckham Manufacturing Co. 


Sole Manufacturers of 


PECKHAM’S SYSTEM OF SINGLE AND DOUBLE 
MOTOR TRUCKS, ADAPTED TO ANY AND ALL 
CONDITIONS OF ELECTRIC RAILWAY SERVICE. 
THE LARGEST AND MOST COMPLETE SYSTEM 
IN THE WORLD. 


‘The Peckham Manufacturing Company 


REN GS 1eO:Ne 2 NEW Yo ORS 


SALES OFFICES :—NEW YORK BOSTON LONDON 
PHILADELPHIA CLEVELAND PARIS 
SAN FRANCISCO YOKOHAMA 


The General Electric Company’s 
GENERATORS OF ALL SIZES 


Direct-connected or belt driven with steam or hydraulic power. 


MOTORS OF EVERY KIND 


For railway or street car service, mills, factories, machine shops, 
pumps, ventilation and general mining use. 


ARC AND INCANDESCENT LAMPS 


On direct or alternating current circuits for street, store and 
house illumination. 


ELECTRICAL SUPPLIES 


For the complete equipment of lighting, railway, power and 
transmission installations. 


General Office, ~ = SCHENECTADY, N. Y. 
Sales offices in all large cities. NEW YORK OFFICE, 44 Broad Street. 
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JOHN A. -ROEBLING’S” SONS Co. 
ee: Tron, Steel and Copper Wire Rope and Wire 


OF EVERY DESCRIPTION 


TRENTON, N. J. 


THE S. K.C. 3S Y See 


COMPRISES THE LATEST DEVELOPMENTS 
AND IMPROVEMENTS IN ALTERNATING 
CURRENT GENERATORS, TRANSFORMERS, 
SWITCHBOARD APPARATUS, ETC., AND IS 
UNEQUALED for SIMPLICITY and RELIABILITY 


At the Pan-American Exposition the 8. K. C. system received the highest possible award— 
a gold medal—for the high-tension alternating current apparatus 


Stanley Electric Manufacturing Co. 
PITTSERELD, MeASSA CG ELUS Boe ee 


NEW YORK . ‘ : : 29 Broadway CLEVELAND, OHIO. 129-131 Euclid Avenue 
CHICAGO : : ; Monadnock Block DETROIT, MICH. . Michigan Electric Co. 
BOSTON : ; -, Equitable Building SAN FRANCISCO, 31-33 New Montgomery Street 
PHILADELPHIA, PA, . 26 South 15th Street LOSVANGELES * CAL &: . Douglass Building 
BUPBFALOA NY ae : . 202 Main Street SEATTLE, WASHINGTON ._ Pioneer Building 


NORTH CAROLINA, Greensboro 
In Canada S. K, C. Apparatus is manufactured by the CANADIAN GENERAL ELECTRIC C0O., TORONTO 


Always mention The Electrical Age in correspondence 
No.8 Ben GEO. C. EWING, ELMER P. MORRIS, 
Prest. Treas. 
H. F. SANVILLE, Secy. 


15 Cortlandt Street 
NEW YORK CITY 


Electric Railway Equipment 


“Morris”? Rail Bonds 
“Monarch” Fare Registers 


Cutter Circuit Breakers 
Keystone Electrical Instruments 


Monarch Insulating Paint 
Hunter IHluminated Car Signs 
Globe Electric Headlights 


Gears, Pinions and Bearings 


Overhead Line Material, Iron Poles 
and Miscellaneous Supplies 


Morris ELEcTRrIC Co. 
15 Cortlandt St., N. Y. City 
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Rir Compressors 


COMPLETE LINE 


PNEUMATIC TOOLS 
and AIR HOISTS 


1e W. Irwin Machinery 
and Supply Co. 
114-118 LIBERTY STREET 
New Vork City 


SaaS 


ONE DOLLAR 


Gets the Electrical Age for one year and 
1,000.22 Dollars Accident Insurance Policy 


ZORRO AD STREET. NEW VYORKACLTY 
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1889 


Paris Exposition Medal 
for Rubber Insulation. 


THE STANDARD FOR 


WILLARD L. CANDEE ( 


H DuRANT CHEEVER { Managers 


Standard Portable Direct-Reading 
Voltmeters and Wattmeters 


For Alternating and Direct Current Circuits 


Are the only Standard Portable Instruments of the 
type deserving this name. 


Send for our 
Catalogue of 
Portable 
Instruments. 


Weston Electrical Instrument Co. 


Waverly Park, Newark, N. J. 


BERLIN European Weston Electrical Instrument 
Co., Ritterstrasse, No. 89. 
LONDON Elliott Brothers, No.1o1 St. Martin's Lane. 


253 Broadway, New York 


WESTON 


1893 
World’s Fair Medal 


for Rubber Insulation 


BA RUBBER INSULATION 


OKONITE WIRES, OKONITE TAPE, MANSON TAPE, CANDEE WEATHERPROOF WIRES 


THE OKONITE COMPANY, Ltd., Sole Manufacturers 


GEORGE T. Manson, Gen. Supt. 
W. 4H. Honeys, Secretary 


Christie Iron Works 


519 to 527 East 18th Street 
New York 


Marine @ Stationary 
Engines 


Refrigerating Machines, Pumps, Presses, 
Etc., Repaired and Rebuilt. Cylinders 


Rebored in Position and with hard char- 


coal Iron Liners. Also Bearings, Fly- 


wheels, Housings, Sterntubes, Cranks, Dy- 


namo-fields, Valve-Chambers, Hydraulic- 


Cylinders,etc. Christie’s Patent High and 


Low Pressure Duplex Cylinder Packing. 


Boring Machinery of Every Description. 


Telephone : 39—18th Street. 


ROSSITER, MACGOVERN @ Co. 


(INCORPORATED) 


141 BROADWAY, NEW YORK CITY 


Engines, Boilers, Dynamos, Motors, Street Cars, Street Car Motors and 
Equipment of all Standard Types. 


Branch Offices: BOSTON, MASS. ; ST. LOUIS, MO. 


Factory and Repair Shop: JERSEY CITY, N. J. 
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“A BOOEK OF CURVES ”’ 


HAS JUST BEEN ISSUED BY 


THE ELECTRIC STORAGE BATTERY CO. Puivavevena 
It contains data of especial interest and illustrates ¢ ‘Ch loride Accumulator §”’ in Benny, Lighting and Power Stations. 


the Actual Operation of batteries of Saad Oni EE Na silted Laine Ana ead ds opy will be forwarded upon request. 


Sales PHILADELPHIA : New York: Boston: CHICAGO : BALTIMORE : St. Louts : CLEVELAMD : 
Offices ‘Adieune Av.& 19th St. 100 Broadway. 60 State St. Marquette Bldg. Continental Trust poe: Wainwright Bldg. NewEngland Bidg. 
All AN FrAncisco: Nevada Block. Detrorr: Michigan Electric Co. Havana, Cua: G. F. Greenwood, Megr., 34 Empedrado St. 


Standard Underground Cable Co. 
tg ELECTRIC For all 
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o ¥ Rubber CABLES of Service 


High-Grade Rubber-Covered and Weatherproof 


WIRES 


Telephone, Telegraph, Electric Light and Power 
Westinghouse Bldg., Pittsburg, Pa; 56 Liberty St , New WT jn ee rm 
York; 1225 Betz Building, Philadelphia, Pa.; 322 The IN TY DE 4 OF za) 
Rookery, Chicago, Ill.; Mills Bldg., San Francisco, Cal. ; % rT : 
101 Milk Street, Boston, Mass. i 
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WM. A. ROSENBAUM 


PATENT ATTORNEY 
40 NASSAU ST. NEW YORK CITY My tanks are all manufactured 


(Formerly in the Times Building) 


A, A.de BONNEVILLE 


Patent Attorney @ Mechanical Expert 
141 BROADWAY, NEW YORK 
Washington Life Building 


at my own factory, 


JERSEY CITY,N. J. 


New York Office, 11 John St. 


Edward B. Weed George R. Leslie J. G. HITE @ COMPANY, 


WEED @ LESLIE en 


ENGINEERS, CONTRACTORS 


Investment Securities 


29 BROADWAY NEW YORK, N. Y. 
Telephone 4544 Broad 35 Wall Street London Correspondents: J. G. White & Co., Ltd. 
Unlisted Securities a Specialty. New York 22a College Hill, Cannon St. 


SCIENTIFIC BOOKS 


The ELECTRICAL AGE will send 
postpaid on receipt of the publishers’ price any 
book now in print on Electrical, Scientific or 
Engineering Subjects. Address 

Ghe ELECTRICAL AGE, 20 Broad St., New York 
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OF THE 


TELEPHONE 


A PRACTICAL TREATISE 


By J. E. HOMANS, A. M. 


, 


: 352 pages. 269 illus. size, 5 x 715 in., with generously good binding 


0 


é ° Postpaid to any Address 
Fe Pp ri ce 0 N E D 0 L L Send Remittances by Check, Post-office 


or Express Money Order. 
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reat growth of the telephone industry during the past few years, and in response 

QCretie dete faa comprehensive book giving a clear, terse idea of the different principles 
governing the construction, installation, care and management of the various telephones and 

their appliances, the A B C of the Telephone hss been compiled. It is written in a most clear and 
careful style, and aims to give a complete review of the subject of telephony from the first invention 


to the most recent improvements. ; 
N° expense has been spared in gathering valuable information, and it has been the aim of the 


author to make this treatise the most complete elementary book ever written on this subject 
for the practical electrician, wireman, lineman, engineer, and all persons interested in this 
great achievement of modern science. 


IN TWENTY-EIGHT CHAPTERS, DIVIDING THE SVBJECT INTO DEFINITE 
LN ae DEPARTMENTS, WHICH ARE THOROUGHLY DISCUSSED AND ILLUSTRATED 
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This volume contains 550 
pages of valuable information, 
300 diagrams and illustrations, 
handsomely bound in heavy 
red leather, with gold edges, 

- making a handy pocket com- 
panion, replete with invalu- 
able knowledge; size 4% x 61% 
inches. 

This book has been issued 
in response to a real demand 
for a plain and practical treatise 
on the care and management 
of electrical plants and appa- 
ratus—a book to aid the average | 
man, rather than the inventor 
or experimenter in this all-alive 
matter. 
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Boilers 
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Union Traction Co., Philadelphia, Ieee - gorders, ’93-'95 21,675 Virginia Ry. & Dev. Co., Richmond, Va., =: | Rescinwseeeees ‘oo 2,080 
Brooklyn Rapid Transit Co., Brooklyn,N. Y. - x13 orders, ’91-'97 20,000 St. Joseph Ry, Light, Heating & Power po 5 
Union Elevated R. R.Co., Chicago, TU pyre lel eee ce Soy cet: 96 6,400 St. Joseph, Mo., 3orders, ‘98-’99 2,087 
Northwestern Elevated R.'R. Coz, Chicago, TUS ave cseccors 96 6,400 Union R. R.'Ge.-, Providence, R ts - - - 2orders, '92-'93 2,000 
Metropolitan West Side Elevated R. oy Union Traction Co., Albany, N. Nene - 5 orders, ’89-'99 2,000 

Chicago, IIl., 2 - 5 orders, ‘94-02 7,800 Springfield St. Ry. (em Spring gfield, Mass. ag - 5 orders, ‘94-'02 3,400 
Consolidated Traction Go, Pittsburg, Pa: - 2orders, ’97-'99 6,000 Columbus St. Ry. Co., Columbus, O., 6 orders, ‘go-’02 3,205 
North Jersey St. Ry. Co., Jersey City, N. ih + = 6 orders, ~’93-’99 6,000 Charleston Conzolidened =e Gas & Elec. Co., ; 
South Side Electric R. ia Co., Chicago, Ili., - g2orders, ’97-’98 4,800 Charleston, S.C., 3 orders, '97-’00 1,800 
Metropolitan St. Ry. Co., Kansas City, Kan, + -  7orders, ’86-‘or 7,800 N.Y. & Brooklyn Bridge, Brooklyn, N. y. 5 orders, ‘92-96 1,786 
Buffalo St. Ry. Co. "Buffalo, Never. & - 5s orders, ’99-'or 5,500 Dayton, Springfield & Urbana St. ve @o., 
Louisville Ry. Co., ‘Louisville, Ky., - - 30orders, ‘96-00 4,062 Dayton, O., - 2 orders, ‘a9 1,702 
United Rys. & Elec. Cox Baltimore, Md., - 2 orders, ’99-’0r 9,000 Duluth St. Ry. Co., Duluth, Weare - 4 orders, ‘90-'93 1,312 
Lynn & Boston R. R., Lynn, Mass., - - g3orders, 91-'92 4,000 Richmond Passenger & Power C6, Richmond, 
Cincinnati St. Ry. Co., Cincinnati, O., - - 5 orders, ’g0-'93 3,300 Maze - - - - - 2orders, ’g90-'00 1,339 
Citizens St. Ry. Co., Detroit, Mich., - - 3orders, 95 2,500 


he Number and Size of the Renewal Orders 


BABCOCK & WILCOX Boilers Sold for Street Railway Purposes amount in the aggregate to over 400,000 H. P. 


Edison Primary Batteries 


FORMERLY KNOWN AS EDISON-LALANDE 


For GAS ENGINES 
SLOT MACHINES 
AUTOMOBILES 
RAILROAD SIGNALS 
CROSSING BELLS 
SMALL MOTORS 
ETC. 


SEAMLESS RUBBER COVERED 


Wires and Cables 


CONSTANT CURRENT 


ik NO LOCAL ACTION 
. 2 WILL NOT FREEZE 
(( qj | | |) LIQUID TIGHT Telegraph, Telephone, Electric 
” CELLS FOR Light and Power for Aerial, 


EOE OD LE WORK Underground and Submarine 


Service oe = aa ” -. 


THE SAFETY INSULATED 
WIRE @ CABLE COMPANY 


225 to 239 West 28th Street, New York 
and Bayonne, N. J. 


FULL DESCRIPTION IN BOOKLET No. 4 


Edison Manufacturing Company 


FACTORY NEW YORK OFFICE 
ORANGE, NEw Jersey, U.S. A. 83 CHAMBERS STREET 


CHICAGO OFFICE 
144 WaBASH AVENUE 


li 


Mention The Electrical Age—it will benefit you 


DYNAMITE KE? CALL 
THE WeMCuee. WeEne ALD Rael. | 


RA CKAR OCR 


The only Safe High Explosive. 
Does not freeze. Contains no 
Nitroglycerine 


Has more Blasting Power than Dynamite 


or any form of Nitroglycerine 


Used by U. S. Government 
in preference to any other. 


Sold in any quantity 


RENDROCK POWDER CO. 


128 Broadway, New York City 


HERE 
IS A COMBINATION. “ THE oc AGE”’ 


gibing ebery virtue you can and get 
hope to get in Steam Engines 

oRicinnee 1 0 0) 0) ACCIDENT 

INSURANCE 
GREENE-WHEELOCK IN THE U. S. CASUALTY 
Engines). 
° One Dollar 
International Power Co. Gets ‘‘ Electrical Age’’ and $1,000 
PROVIDENCE, R. I. Accident Insurance Policy 


U.S.A. 


Operating Corliss Steam Engine Co. 
12 


Tell them you sate it in The Electrical Age 


BROWN BROTHERS & CO. 


PHILADELPHIA NEW YORK BOSTON 
4th and Chestnut Sts. 59 Wall Street. 50 State St. 


and ALEX. BROWN @& SONS, Baltimore and Calvert Sts., Baltimore 


ALL CONNECTED BY PRIVATE WIRE. 
Members of the New York, Philadelphia and Baltimore Stock Exchanges. 
Execute Orders on Commission for Purchase and Sale of Stocks, Bonds, and all Investment 
Securities, Bills of Exchange Bought and Sold. 


Commercial Letters of Credit, Travelers’ Letters of Credit. International Cheques issued 
available in all parts of the World. Collections made on all points; Telegraphic 
Transfers of Money made between this Country and Europe. Deposit Accounts of 
American Banks, Bankers, Firms and Individuals received upon favorable terms. 


Brown, Shipley CG Co., Founders’ Court, Lothbury, E. C., London. 


pn Ee Seen Cee 


Henderson G&G Company 
BANKERS 


Investment Securities 
24 Nassau Street New York 


Offering of $1,000,000 
A% FIRST MORTGAGE TRUST GOLD BONDS 


OF THE 


Cluited States AMortgage and Crust Company 
Capital and Surplus, $5,000,000 


Dated Sept. 1, 1902. Due Sept. 1, 1922. Redeemable Sept. 1, {907 
INTEREST SEPTEMBER 1 AND MARCH 1 © 
Series N (Fourteenth series of One Million Dollars each), Coupon or Registered Bonds, $1,000 or $100 each. 


These bonds are specifically secured by the deposit with the Guaranty Trust Company of New York, as Trustee, of 
*#1,000,000 of First Mortgages on improved Real Estate in the principal cities of the United States, and are further a 
direct obligation on all the assets of the Company. The real estate security is valued as follows : 


129 TUM eeesicve a eo tcce: ath ha overs Whe etejaraielelsvarainy satave #1,300,144 
TS UWL GIES oie oy ote tates alelsie e's oerorrnieverere ene die ate 1,348,825 

TROotalee.retat cree emake codes aeinren #2,648,969 
Gross ROD ES rei a ce reiein alain are capa sieunictars 265,273 
Taxes, Repairs, etc................eeee __: 86,901 

NetcInGoime Sissi tees science een $178,372 
4% Interest on above bonds.......... &40,000 


Full Prospectus sent on application. 
SUBSCRIPTIONS RECEIVED AT THE OFFICE OF THE COMPANY AT PAR UP TO SEPTEMRER Ist. 


DIRECTORS: 
Samuel D. Babcock, George W. Young, President. : Robert Olyphant, 
Wim. H. Baldwin, Jr., Charles D. Dickey, Gustav E. Kissel, Charles M. Pratt, 
Frederick 0. Barton, William P. Dixon, Luther Kountze, Mortimer L. Schiff, 
C. Ledyard Blair, Robert A. Granniss, William B. Leeds, James Timpson, 
Dumont Clarke, G. G, Haven, Jr., Charlton T. Lewis, Eben B. Thomas, | 
C. C. Cuyler, Charles R. Henderson, Richard A. McCurdy, Cornelius Vanderbilt 


Ahited States Mortgage and Crust Company 


59 CEDAR STREET, NEW YORK 
13 
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In beginning your letter say you saw the Ad. in the Electrical Age 


Guaranty Trust Co. of New York 


Mutual Life Building 
NASSAU, CORNER CEDAR STREET. 
LONDON OFFICES 33 LOMBARD ST., E. C. 60 ST. JAMES ST., S. W. 


Fiscal Agents of the 1 Manila, Philippine Islands. Depository of the Government of 
United States Government. Hong Kong. China. the Philippine Islands, Manila. 


Capital, $2,000,000 Surplus and Undivided Profits, $5,180,000 


INTEREST ALLOWED ON DEPOSITS SUBJECT TO CHEQUE OR ON CERTIFICATE. 
Acts as Trustee for Corporations, Firms & Individuals; and as Guardian, Executor & Administrator; 
Takes entire charge of Real and Personal Estates; carefully selected securities offered for investment. 


TRAVELERS’ LETTERS OF CREDIT AVAILABLE IN ALL PARTS OF THE WORLD. 
COMMERCIAL LETTERS OF CREDIT ISSUED. 


DRAFTS on all parts of Great Britain, France,Germany, China,and Phillppines BOUGHT and SOLD 


WALTER G. OAKMAN, President. ADRIAN ISELIN, JR., Vice-President. 
GEORGE R. TURNBULL, 2d Vice-President, HENRY A, MURRAY, 3d Vice-President. 
WM. C. EDWARDS, Treasurer. JOHN GAULT, Manager Foreign Department. 
E. C. HEBBARD, Secretary. F. C. HARRIMAN, Assistant Treasurer. 

R. C. NEWTON, Trust Officer. 

DIRECTORS: 

Samuel D. Babcock, Walter R. Gillette, Adrian Iselin, jr., Alexander E. Orr, 
George F. Baker, G. G. Haven, Augustus D. Juilliard, Walter G. Oakmaa, 
George S. Bowdoin, EK. OH. Harriman, James N. Jarvie, Henry H. Rogers, 
August Belmont, R. Somers Hayes, Richard A. McCurdy, H. McK. Twombly, 
Frederic Cromwell, Charles R. Henderson, Levi P. Morton, Frederick W. Vanderbilt, 


Harry Payne Whitney. 


London Committee: 
ARTHUR J. FRASER, Chairman; DONALD C. HALDEMAN. 


ME TR@ ROWAN CUT THIS OUT 


~ 
ADVERT TSENG JUST FOR THE ADDRESS 
If you want to make even a small investment which 
C () M P bs N We may kring you a handsome income for life. Shares, 
20c. Address Major W. H. Romer, Gen’l Megr., 220 
B’way, for particulars and prospectus regarding the 
= —— ANACONDA PETROLEUM CO. 


We reach the investor 


General i: 
Hdvertising You can reach the investor 
Haents by advertising in 


The 


No.6 WALL STREET Electrical Age 
Nea We Ol RUE) Site aney 


TELEPHONE, 1592 CORTLANDT | 20 BROAD STREET 


NEW YORK 


First Ghe Electrical Age as well as last 


1 re 


SAVINGS SAFES 


‘“‘ Gake care of the pence and the pounds will take care of themselves.’’—BEN FRANKLIN 


A Home Assistant to enable men, their wives and children to save 
money with which to start or increase a savings banK account. 
It is what you Save, not what you Earn, that maKes you 
well-to-do. Small amounts accumulate rapidly. Saving 10cents 
a day, at the end of 5 years you will have $182.50; saving 25 cents 
you will have $456.25 2 eZ a2 a a2 a2 


“HE WHO “GREAT OAKS 
PLANTS A TREE FROM 
PLANTS LITTLE ACORNS 
HOPE.”’ GROW.” 


This Savings Safe is a steel strong box, having a locKed door in front, a slot in the top for 
money and a patent device inside to prevent the coins from slipping out. It is designed — 
the slot being always open, twenty-four hours a day — to help save the small sums that are 
so often needlessly spent just because they don’t at the time seem to amount to very much 


“A Thousand Men Win Competency by Quietly Saving 
their Money, twhere one gets Rich by Speculation.” 


Used by the thousands by Savings Institutions, BanKs and Trust Companies for increasing 
their deposits. Useful to Benevolent Societies, Lodges, etc. a2 ea 2 2 


SOLD OR PLACED BY 


A. H. JONES CO. 8% 4 93. 5k 


Should you neglect to mention Che Electrical Age the advertisers can not give us credit 


aS: 2 ees sat 


United States Mortgage and Crust Company 


59 CEDAR STREET, NEW YORK. 


Capital, $2,000,000. Surplus, $3,000,000. 
Interest Transacts Letters 
on Accounts a General of Credit for 
Subject to Check. Trust Business. Foreign Travel. } 


GEORGE W. YOUNG, President. 
LUTHER KOUNTZE, Vice-President. Wm. P. ELLIorrT, Secretamy 
JAMES TIMPSON, Vice-President. EDWARD T. PERINE, Comptroller. 
EBEN B. THomaAs, Vice-President. RICHARD M. Hurp, Asst. Secretary. 


ARTHUR TURNBULL, Vice-President. CALVERT BREWER, ’Asst. Treasurer. 
CLARK WILLIAMS, Treasurer, ALEX, PHILLIPS, Mer. Foreign Dept. 
DIRECTORS, 

Wm. H. Baldwin, Jr. ; Samuel D. Babcock. Charles M. Pratt. 
Frederick O. Barton. William P, Dixon. Luther Kountze. Mortimer L. Schiff. 
C. Ledyard Biair. Robert A. Granniss, William B. Leeds. James Timpson. 
Dumont Clarke. G. G. Haven, Jr. Chariton T, Lewis. Eben B. Thomas. 
Ci.C.Guyler. Chas. R. Henderson. R. A. McCurdy. Cornelius Vanderbilt. 
Charies D. Dickey. Gustav E. Kissel. Robert Olyphant. George W, Young, 


COMMERCIAL [RUST COMPANY 


oF NEW JERSEY. 


15, 17, 19 and 21 Exchange Place, Jersey City, N. J. 
Capital and Surplus, $1,000,000. 


SAFE DEPOSIT VAULTS OF THE BEST MODERN CONSTRUCTION AT 
MOST ACCESSIBLE POINT TO NEW YORK, 
BEING ADJACENT TO PENNSYLVANIA RAILROAD CO.’S FERRIES 
BOXES FROM $5 TO $500 PER ANNUM. 
Transacts a general banking business. Executes all trusts. 


OFFICERS: 
John W. Hardenbergh, President, Robert S. Ross, Vice-President. 
George W. Young, Vice-President. Oscar L. Gubelman, Sec. and Treas. 
DIRECTORS: 
Walter E. Ammon, Jacob J. Detwille: , James A. Macdonald, Benjamin L. Stowe, 
Charles T Barney, Oscar L. Gubelman. Frank J. Mathews, Eben B Thomas, 
August Belmont, John W Hardenbergh, Robert H. McCurdy, Myles Tierney. 
C. Ledyard Blair, Robert M. Jarvis. Allan L McDermott, Augustus H. Vanderpoel, 
Frederick G. Bourne, William B. Jenkins, James G. Morgan, John J. Voorhees, 
William Brinkerhoff, C. H. Kelsey. N. Thayer Robb, George W. Young, 
John D, Carscallen, Gustav E. Kissel, Robert S. Ross, Augustus Zabriskie. 
Cc. C. Cuyler, Henry Lembeck, Edwin A. Stevens, 
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